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BRITISH FRESH-WATER ALG^. 



INTRODUCTION. 

'' Fresb-Water Algss *^ is confessedly an artificial arrange- 
ment which demands apology, bat can scarcely receive 
justification. The only excuse which can be offered is, that it 
serves the purpose of those for whom the present work was 
written, namely, the Microscopists who desire some acquaint- 
ance with the organisms met with in their excursions to ponds 
and ditches. For the absolutely scientific algologist it will 
only be fragmentary, although it is by no means a solitary in- 
stance in which the Fresh-Water Algce have been made the 
sole subject of a book, to the exclusion of marine species. 
Indeed, the restriction of Harvey's " Phycologia Britannica " 
to marine algce, with but very few exceptions, left at least an 
excuse for attempting to supply the deficiency. 

The historical portion of this introduction may be speedily 
summarized by dividing it into three epochs of about forty years 
each, the first being limited by the publication of Dillwyn's 
" Confervae," the second by Hassall's ** Fresh -Water Algae," 
and the third by the present work. 

Prior to the first epoch there were but two works of sufficient 
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importance to be mentioned here, Ray's " Synopsis,*' wbicli 
was published in 1724, and Dillenius' " Historia Muscorum " 
in 1741. Each of these, as far as they can be identified, 
included somewhere about twenty species of Fresh-Water 
Algffi. 

The epoch commences in reality with Hudson's " Flora 
Anglica," the first edition of which is dated 1762, and contains 
about 25 species. Then came the first Edition of Withering's 
** Arrangement of British Plants " in 1776 ; Lightfoot's 
''Flora Scotica" in 1777, also with 25 species; Robson's 
** British Flora" in the same year, with 26 species; the 
second Edition of Hudson's '* Flora Anglica " in 1778 ; 
Relhan's " Flora Cantabrigensis " in 1785, with 12 species ; 
and Sibthorp's " Flora Oxoniensis " in 1794, with 7 species. 
This brings us to the third Edition of Withering in 1796, with 
88 species ; followed by Abbot's " Flora Bedfordiensis " in 
1798, with 14 species ; and Hull's " British Flora " in 1799, with 
84 species. These were all the predecessors of Dillwyn, and did 
not achieve much for the Fresh- Water Algse until the climax 
was attained by the publication of Dillwyn's ** British Con- 
fer?ad" in 1809, with 88 species enumerated. The first ESdition 
of ** English Botany " had already commenced in 1790, ex- 
tending to 1814, but it was not until after the appearance of 
Dillwyn's work that the Algse of the British Botany were 
published, ultimately including about 100 species. Undoubtedly 
Dillwyn was therefore the parent of a systematic study of the 
British Fresh-Water Alg», and with him the first epoch 
culminated. 

The second epoch commenced well with the continuance of 
" English Botany," and then followed several Botanists whose 
influence has passed down even to our own times. Following 
the example of the first epoch, we may enumerate the most im- 
portant of their works. The " Midland Flora " of Purton in 
1821 only includes about 14 species. Hooker's " Flora 
Scotica " in 1821 about 89 species ; Gray's *' Arrangement " 
in 1824, was confessedly devoted chiefly to systematic classifica- 
tion, including nominally 108 British Fresh-Water AlgaB« 
Greville's " Flora Edinensis " in 1824 had 60 species, the 
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working period for Algse having scarcely commenced, his 
'^ Algae Britannic«B " appearing in 1830. Jones and Kingston's 
** Flora Devoniensis" in 1829 included but 29 species. John- 
ston's "Flora of Berwick-on-Tweed " in 1831 had 40 species. 
Near this time (1833) Berkeley's "Gleanings of British 
Algae " was published. The latter volumes of " The English 
Flora" appeared also in 1833, under the editorship of Sir 
William Hooker, the Algae being contributed by Dr. W. H. 
Harvey, and included 160 species. This was Harvey's first im- 
portant contribution to the History of British Algae, which was 
succeeded in 1841 by the first Edition of his " Manual," con- 
taining 198 fresh water species. Between these two Mackay's 
" Flora Hibernica " was issued in 1836, with 87 Irish species. 
These all culminated, in 1845, in the appearance of Hassall's 
" Fresh- Water Algae," enumerating 297 species, exclusive of 
Characeae, Desmidiaceae, and Diatomaceae, thus closing the 
second epoch. The time at which this latter work appeared was 
an active one in British Fresh-Water Algae. Ralfs was preparing 
his work on Desmids, and contributing papers to the scientific 
journals, notably the " Annals of Natural History." Dr. 
Greville had commenced his " Scottish Cryptogamic Flora " in 
1823. Harvey was at work earnestly with Marine, and of course 
casually with Fresh- Water Algae. The volume containing the 
Algas of the '* English Botany," second Edition, appeared in 
1844, so that about this time, which we distinguish as the end 
of the second epoch, ' characterised by the publication of 
Hassall's work, there was greater promise than came to be rea- 
lized in the early part of the next epoch. 

It is not uncommon to hear observations made disparagingly 
of the work with which the second epoch closed, when no 
account is taken of the difficulties which had to be encountered 
in preparing an illustrated wurk of that nature. It cannot be 
fair to judge it by its successors, but by its predecessors, and if 
it was fairly up to the general standard at the time of its pro- 
duction, that is all we can expect. It must be remembered that 
Kutzing's large and splendid work, the ** Tabula Pliycologiae," 
was only commenced in 1846, and that therefore it could not be 
consulted. It is certainly to be regretted that in Hassall no 
indication is given of the measurement of the objects figured, or 
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the niflgiiification employed. That there are faults no one will 
deny ; but, on the whole, we are not prepared to condemn it as 
unworthy of the time at which it appeared. A comparison of 
the Desmids with those in Ralfs' work, of but three years 
later, will show that in execution something was left to be 
desired. 

The third epoch is one on which we must necessarily be very 
brief; coming so near our own time we must be content to in- 
dicate what has been done, and leave conclusions to others. 
Closer relations with the Continent, cheap postage, more general 
acquaintance with foreign works, all tend to raise greater expec- 
tations for the closing work of the third epoch than of its pre- 
decessors. The works of Kutzing, the Memoirs of Pringsheim, 
De Bary, Cohn, Bomet, Thuret, Borzi, Wittrock, and many 
others, all contribute to illustrate British Fresh-Water Algae ; 
and although during forty years very little has been done in our 
own island, even in the identification of species, there has been 
considerable activity in investigation, especially in the North of 
Europe. The scattered memoranda, notes and observations of 
Professor Henfrey, Dr. Braxton Hicks, and Mr. W. Archer 
constitute the bulk of our home manufacture of the literature of 
Fresh-Water Algae for about 30 years. The later portions of 
the ** Supplement to English Botany,'* containing Algae, date 
from 1843 ; and Harvey's second Edition of the ** Manual," in 
1849, was wholly confined to Marine species. Hence there is 
not an independent work on British Fresh-Water Algae belonging 
to this third epoch, the only contributory work being Berkeley's 
** Introduction to Cryptogamic Botany," in 1857. But if there 
was an extraordinary dearth of books on this subject after 1845 
in Britain, such was not the case on the Continent. The con- 
secutive publication of the volumes of Kutzing's ** Tabulae " 
must have been an important influence, although it was not 
until 1864 that Rabenhorst's ** Flora Europaea Algarum, Aquae 
Dulcis et Submarinae " was commenced. The advent of this 
work was hailed with pleasure, notwithstanding its many faults; 
and various authors set themselves to work on different genera 
and families, such as iEdogoniaceae, Zygnemaceae, &c., so that 
in twenty years it is left far behind. As a work written in Eng- 
lish, although not containing much original observation, we 
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must mention Dr. Horatio Wood's ** Fresh- Water Algae of 
North America," published in 1872. The period selected, 
therefore, for a new work on the ** British Fresh-Water Algaa " 
was in all respects opportune, but we are not expected to judge 
whether good use has been made of the opportunity. 

The gradual accession to knowledge of the structure and 
deyelopment of Algas, during the past century, would extend 
this chapter far beyond the limits we haye assigned to it, 
whereas an intimation of the present position is generally indi- 
cated under the several groups, in the body of the work, with 
some reference to the sources of further information. 

Classification must, of course, depend very largely upon 
investigation, and modifications necessarily follow new facts, so 
that, whilst adopting suggestions made by authors of recent 
monographs, our arrangement is not absolutely that of any 
other work, although as far as possible the orders and larger 
groups have not been disturbed. We will not venture to pre- 
dict what will be the future of such families as the Falmellacece, 
Protococcacece, and Chroococcacece during the next twenty years; 
probably they will disappear altogether, becoming merged into 
other groups of which most of tbem may be demonstrated to be 
only imperfect conditions. At the present time we could follow 
no other course than to include them, and leave the future to 
take care of itself. We have preferred including too much to 
excluding too much, in confidence that for this we should be 
the more readily forgiven. 

The student will expect to find in this place some practical 
hints to guide him in his pursuit, but these must be brief, as 
experience, combined with a little personal contact with old 
hands at field-work, will supersede a volume of precepts. 

The habitats attached to the various species will indicate 
the kind of locality in which to search for them, but it may be 
remarked that, generally, any slow stream, pond, or standing 
pool will furnish something. Rapid currents will not repay the 
search. Small pools on moors, amongst Sphagnum, will usually 
prove prolific, and submerged plants, especially when dead or 
dying, often serve as a habitat for attached species. Damp 
rocks, down which the water trickles, old quarries, damp walls 
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in greenhouses and hothouses, warm springs, outlets of warm 
water from steam engines, brackish ditches, all these have their 
own peculiar forms, and experience will soon prove that where 
the favourable condition of quiet humidity is found, search will 
seldom be in vain. Of course, during exceptionally dry 
weather localities which would otherwise give satisfaction may 
produce nothing but disappointment. 

The methods of collecting do not much differ from those 
adopted for other kinds of pond life. A japanned case with 
from six to twelve corked test tubes will usually suffice for a 
day's collecting. Filamentous Algae, such as Sptrogyra, Clado- 
phorOf &c., may be wrapped singly in paper, and a number of 
these packets can be contained in a small tin box. It is always 
essential to keep each " gathering " by itself. 

Preservation for future study, or for the herbarium, will be 
secured by the usual methods of floating and mounting marine 
Algee, first cleansing the specimens by well washing in a flat 
dish or soup-plate, and finally passing under them a slip of 
clean white paper, which is raised so as to take up the Algte in 
the middle, well floated into position, draining off the water, 
and then drying, with the least pressure possible. For minute 
species, and small specimens, thin flakes of mica are preferable 
to paper, for many reasons, especially that they can be placed at 
any time under the microscope and examined. The PalmeU 
lacece, and similar groups, will be of very little service if dried 
in any other way. Most species will adhere of themselves to 
either paper or mica, the exceptions, such as Vaucheria and some 
Cladophorce, can be fixed with gum tragacanth. 

Some difficulty may probably be experienced in mounting 
satisfactorily specimens for the microscope. We have seen 
" slides " in which the specimens were still green and life-like 
after having been mounted for twelve years in the water in 
which they were collected, but unfortunately there is always a 
risk of leakage with mounts in fluid, If the medium is denser 
than the contents of the Algae cells, the eudochrome will be 
contracted and the walls collapse. One objection to mounting 
in glycerine, or glycerine and water, is the density of the 
medium, and consequent collapse of the cells ; another, that in 
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time, nse what precaution you may, the cells will leak, more or 
less, in the majority of instances. No medium has yet given 
us absolute satisfaction, but all things being considered, we are 
most favourably disposed towards glycerine jelly, which is too 
dense to enter the cells, and does not alter the form more than 
glycerine would do. We may add that the slides should always 
lie fiat in the cabinet, and not on edge, and they should not be 
left exposed to the light, or the green colour will soon be lost. 

Hints for cultivating in growing cells, or preservation in 
small aquaria, are scarcely necessary in these days of manipu- 
lation. Many forms of growing slides have been designed 
and described, each possessing some special advantage, and 
arrangements of common glass tumblers, communicating with 
each other by small syphons, or lax threads, will keep up a 
constant flow of water, sufficient to preserve Algie living and 
thriving throughout the year. The life-history, changes, and 
development of many species still require to be patiently inves- 
tigated, and for this purpose there are ample contrivances, all 
that is required being leisure, patience, and perseverance. 

It can scarcely be necessary to insist on the presence of fructi- 
fication, if a given species is to be accurately determined. This 
is especially the case in (EdogoniaceoB and Zt/gnemacecB, but it 
applies also in a less degree to the majority of families. The 
great difficulty that is experienced in determining, with any 
approximation to accuracy, many of the species described by 
authors half a century ago, lies in the insufficiency of the cha- 
racters of the fructification. A large number of species of 
(Edogonium, for instance, as recent as HassalPs work, cannot be 
definitely placed on account of this insufficiency. This may at 
the same time serve as a caution to the inexperienced, that it 
will be worse than useless attempting to affix a name to speci- 
mens collected in a young or imperfect condition, at any rate in 
genera the fructification of which is known, and embodied in 
the generic and specific characters. 

Although it can hardly be considered essential to allude in 
this place to theories which have been propounded in connection 
with Fresh- Water Algse, we may make a passing allusion to 
the suggestion that sexually distinct filaments exist in the 
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ZygnemacecBy and meet it bj the assertion that, as far as our 
experience goes, this suggestion is not supported, and the 
evidence produced is far from satisfactory. The larger and 
more complex hypothesis of the combination of Algae and Fungi 
in the production of Lichens, has been combated elsewhere,* 
and to this we have nothing to add, saye that we have since 
encountered no facts or arguments which would induce us to 
modify that opinion. Even should hereafter the terrestrial 
Nostocs be united with the CollemacecB, the saxicolous SUgO' 
nemecB be relegated to the Sirosiphei, and the corticolous 
Chroolepidce be transferred to some other relationship, the tme 
aquatic Algas would still remaiu in sufficient number to interest 
the student, and maintain for some time to come the distinctiye 
group of Fresh- Water Algae. 

• " Grevillea," Vol. vii., p. 102. 
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AlgfB are nsnallj associated under fire classes, which are 
taken in variable order, according to the judgment of the author, 
and may thus be enumerated : — 

L Chlorophtllophtgbji, with the cell contents mostly of a 
chlorophyll green. 

II. Phtoochroxophtcbji, with the cell contents mostly of a 
bluish green. 

III. MELANOPHTOBiB, with the cell contents olive, brownish, 
or blackish. 

IV. RHODOPHTOBiB, with the cell contents rosy, purple, 
crimson or violet. 

v. DiAToxoPHVOBJS, with an incombustible siliceous skeleton. 

Other arrangements have been proposed, but the above will answer for 
all practical porposes. The third class are all marine, and the majority 
of the fourth, so that, exdnsive of Diatoms, which are a special stadj, 
the fresh water Alg^ are mainlj indaded in the first two classes. 

Class I. CHLOROPHYLLOPHYCEiE. 

Plants aquatic or aerial, one, or two, or many-celled, either 
single or associated in families. Either branched or simple. 
Cell wall not siliceous but combustible, sometimes composed of 
successive layers, or strata, of a gelatinous substance. Cell 
contents chlorophyllose, sometimes crimson, flesh-coloured or 
reddish-brown, often with a central or lateral nucleus. Starchy 
granules very rare. Vegetation by cell division. Fecundation 
often sexual. Propagation either by oospores or zygospores or 
gonidia^ which are motionless or agile {zoogonidia), — Kabh, 
Alg. m,p, 1. 

* EzolosiTe of Desmidieee and Diatomaceso. 

B 
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Ordbr I. COCCOPSYCE^. 

Unicellular slgs. Cclla eitlier Bitigle, or manj asBociated in 
families, tegument involate or naked, destitute of branches or 
terminal vegetation. Propagation by cell-diraion or zoogo- 

Th<i order incliiiles the tiro families Palmetlaeea and Pratoeoceaeetr, 
with nnmoieable cells, to which ii attacbed s third, the VolvBuiivfr, with 
mobile ealls. The two former ootrcBpnnd to the ChrBoeoceaeeit amongst 
the oiiLBB Phyi-ochrtinmefit. Althoiig:h thaa remoTcd, it woold seem from 
rooent reaoBrulieE, that thero is, in gome sort, a relationship beCwaon the 
Palmeliacea aad Protoeoeeaceit on the ooe hand, aud the ChmoeoacaceiB 
oa the other. 

We can only direct attention here to the papers bj P. Eiohter, in 
"Bedwigia,' (lii., 1880, p. 16*) on G^aaeyttil and (lii. 1880, p. 169 
and 191), on tho '■fconetio Connpntion of oecliiin Unieejiular Fky^ivh. 
roBu^rif," of whioh abstracts were published in the " EojqI Miorosoo- 
pioaJ JournBl."" 

The oonctnaiona arnveii at are in faronr of a sort of polymorphism. 

" The lowest form of the PbyooahromaceEe is the naked ApAanix^^ia 
condition, oorrespanding to Palmella among the Chloropbyllophyoeie. 
From this naked or only slightly encysted oonditioo is derelopod the 
Qlaecapta at Olao/ryiit form with fleveral gelatinons earelopea ; the 
Chrpoooccvi typo, when the iniestment ia altogether wanting, or, when 
there is only a single vesionlar envelope, the OEenobiaoi types. The 
OUToeoptn type ia specially adapted for exposure to the air, and growth 
upon a compamtively dry hiibali-atum j the aenobiam type ia developed 
in water ; the Chnmcoccrvi type in water, or on a moist snbstratnm in 
the air. With this is coniicclcd the cylindrical form, a hii;her stage, 
because it displays a differentiation in the direction of growth, and a 
development towards the tjlirorni onndition. This is not always de- 
veloped, and may be distingai^hcfl ii^to stable and nastable forms ^ the 
latter may occur in two or three TBiHeties, and may go throngh the 
following iucoessiva oonditioiis ; — 

1. — Stable Aphanoeapm and Palmella, 

2. — Aphaiweapta and Palmella which hare attained to Olteoeapia, 
6l^iny*lU, or csenobinm typo, but which always revert to the naked 
Bolitary gpherical form. 

3. — Stable Olitnnapta, Olaict/ttu, Chrneeoecin, and ctenobium forms, 
without reTersion (Mrrimioprdia). 

4. — Cylindrical forma, the genemtions of which pass throngh the 
solitary spherical CAphanocapia and PalmrllaJ condition, aa well as the 
GUcimapta and similar forms. 

B. — Cylindrical forms, whioh paea through only tho Olieaeapia and 
aimilar forms. 

6. — Cylindrical forma the generations of which revert to the Aphiina. 
capta and Palmella condition, while tha Olaooapta or any similaJ' form 
ia Buppresaed, 

7.— Stable cylindrical forms fSynecbocveent). 

No reference is made in the above to the passage of Olaacapia into 
the encysted filiform conditions of Sirotiphoa corresponding to PaXma- 
dactj/ton and Homitipora among the Cblorophyllophycera." 
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PALMBLLACB^. 8 

Family I. PALMELLACE^. 

Unicellalar algae, in the broadest sense. Cells either solitary, 
or more or less nuineroas, associated in families, vegetating by 
cell-di?ision, propagation by gonidia, which are produced from 
the ultimate generation of cells. Gonidia, when free, ciliate 
(usually with a pair of cilia) actively mobile. 

Qbnus 1. SaSMOSPasaA. De Bary. (1858.) 

Cells single, rather large, swimming free, spherical, cell wall 
firm, with a hyaline border. Cell contents (Cytioplas^na) green, 
granulose, sometimes containing green lamina disposed in a 
radiate manner. Multiplication of the cytioplasm by division 
into two or four (or more) sister ceUs, which escape by the 
rupture of the cell-wall {Cytioderm,) 

SremoapluBra TizldU. DeBy. Chnj. p. 56, t, viii./. 26, 27. 

Cells globose, large, of a beautiful grass green. — Rabh. Alg. 
iii. p, 24. 

Chlorosphmra OUveri, Henfr. Trans. Micr. Soc. vii. p. 25 
(1859), pi. 3. Kirch. Alg. Schl. p. 115. 

Size, -OO^S-'OOSS in. = -Il-'IS mm. (Rabh.), •1--12 mm. 
(M.C.C.). 

In boggy ditches. 

" The ordinary appearance of the plant is that of a large green globe, 
like a large spore, lying free in the water, or often gathered in loose 
groups npon decaying vegetable straotores, sach as leaves of Sphagnum 
contained in the water. The globe is a single simple cell, with a thin 
membranous coat surrounding a mass of usually g^een granular con^ 
tents. Each cell produces two, or more rarely, four new ones.'' — 
Henfrey, 

PlaU L Cells in various conditions, all magnified 400 diameters. 

QJENUS 2. PIiZUaOGOGGUS. Memy. (1842.) 

Cells segregated, globose (or angular from mutual pressure), 
with a central nucleus. Single or associated in small families 
which are either globose or cubical. Cell wall firm, often thick, 
even, hyaline. Cell contents homogenous green, or oily red. 
Multiplication of cells by division in alternate directions. Pro- 
pagation by gonidia in proper cells {Sporangia), 

Plants aquatic, or aerial. 

^Species green. 

Pleiuroooocut TulgarU. Meney. Nogt. 38, t. 5,/. 1. 
Cells variable in size, simple, binate or quaternate, or as many 
as 32 associated in families, aggregated in a crustaccous, pow- 
dery bright-green and somewhat gelatinous (when moist) stratum. 
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61ZR. Cells -OOt-OOT mm. ; fam. -018 mm. {RahhTf^M!^ 
■004--006 mm. (C). 

Rabh. Alg. iii. 24 ; Kirch. Alg. Scbl. p. 115. 

Protococcus ralgarii, Kutz. Spec. p. 199, 

Protococcu* communis, KnU. Tab, i,, f. S. 

Pltvrococctia comtnunu:, Desin. ExB. 1, 1203 ; ii. 603. 

Hamatococcui vulgaris, Uass. Alg, p. 8S3, t. 71, f. 5. 

Chlorococeim rulgare, Grev. Sc. Cr., Fl. No. 262. 

Od the traiiks of trees, moist trails, £c. Common ererjiflicra 
throughoDt the year. 

" Pi&Dt of B, livol; [nil green ootonr. spreading Teiy eitensirelj over 
the trunks of trees, anil atainuig tlic Bn^n ou the slightest toacb. Qra- 
nnleg rery minnle, elooedinglj numerous, densely oggregalod, and torm. 
ing ELn aneren siirraoo. Thcj are perfwtl; free, Bemi-transparont. aod 
adhere together in hq opposite manner bj fours-" — Oreville^ 

PlaU II. Jig. I. a, ualaral sixe -, h, cells X 400 diam. 

rieiuacoeciu MienloanB. {Oirda) Mfneg. !fiM. t.\, f. B. 

Cells single, or 2-4, aBsociat*ti (ij4) in families, deep green, 
neetling in greenish, ratJier gelatinous Blratura, ceU-membrane 
thick, diaplanouB. 

Siza. Cells -007-013 mm. (Rabh.). 

Rahh. Alg. iii. 25. Kirch. Alg. Schl. p. 115. 

Protococcus anguhta*. Conia in Sturm Fl.ii. 18, 

Microcffilig anguloga, Kiitz. Linnna, viii. 374. 

Prolococcua paltiatiis, Kul£. Tab. i., t. 4. 

On the stems and leaves of aqnatic plants. 

In the Kew HerbBrinin copy of Eaboiihorst's Algie Eisioo, No. 327, 
under thia name, only Chroococeui targidui can be found, so that it is 
not quoted above. 
Plate II. f. 2. Cells magniBed 400 diam. 

rieazDooDOiu (I) mncocna. Sabh. Alg, lit. p. £6, 
Cells verj sniall, of variable size, single and 4-16, associated 
in globose families, scattered, or aggregated in a gelatinoaa 
green stratum. Ceil-membrane very thin, hyaline, contents 
homogenous, decussately divided; nucleus rounded. 
SiZK. Cells -0023--0003 mm. (flaM.). 
Prolococcut mucoitit, Eiitz. Tab. i., I. 4. 
Hamatococcue theriacus, Hass. Alg. p. 333, t. 78, f. 9. 
On the naked ground. 

Dr. Allmann compares its nppoarnuce to inapisaatod symp. 
Plate IJ.Jig. 3. Cells magnified 400 diam. 

Plenxoooocna Belselil. Snci 4* SabA. 

Aerial, very small, very palegreenisb, aggregated in numerous 
globose families, encircling the hair. Ccll-membraae rather 
thick, cotourlegB, contents very finely granular, sporangia con- 
taining 12-20 gouidia ; nucleus globose. 



im. {Rabh.). 

Dr. Tilbury Fox, 



b 



SizB. Cells ■00S--0095 

Hub. Alg. iii. 27. 

" The ckignon fungus." 
GoMip," May 1, 1867. 

On haman hair used as " cliignona," 

This organism, wbiob ii mclnded bj Babenhorst amon|{Bt Atf^iU andor 
the above name, il ratb^r a doabtfal pi'odaation, at least it aooms to bo 
a doabtfal alga. The late Dr. 1'ilbary Fox eiamiQad it carcfallf in 
lBii7 with the follotriag reBalta; — 

" If ;oa take a hair on which the parasite extata. and bold it between 
joarselt aiid the ligbt, towards the uuter half f on will a^a ime or more, 
perhaps balf-a-doEen, little dark knnta, tbe size oE pia points, aarroiiad- 
ing the shaft of the hair ; they are reailily felt on drawing the bair 
througb the fingere ; the; are Homewhat diUicolt to detaoh. tlador the 
microscope, witb a qoarter-iuah objective, the mats will be seen to be 
mods op of oellnlar bodies siuroanding the hair. It will be seen that 
the mags has tbe appearaooe of a fnngiis growth, of which two distiaot 
forms ate here present, viz., mycelial or Blamentoso, Rod spornlar or 
oellalar. Tbe bair is apiiareatlf hcaltby, and if the elide b« pressed tbe 
maiB will break away from tbe hair on either side, brinsing away with it 
more or less of the catiole, and leaving behind a healtbjr shaft. The 
cells are seen to be of various sbapoa aod sizes. They are from 1-1000 
to 1-8000 of an inch, many are like the ' toi'ula' calls developed frooi 
i**niciliuin. Others are larger, andergoing division very autively. Thoy 
may bo subdivided into two, three, or four parts, or much more freely. 
This indicates tbe assumption by tbe parasite of an algal condition. (It 
is this form to which the name PlearococcMs £*i^slii manifestly applies.) 

" In watobiug tbe mass on (he bair carefully, it is evident that a 
number of email colls beoomo detached from the enter or spornlar form, 
and at once move actively abont. These small cells indicate an active 
growth by aobdivision, and a fruitful source of propagation. Certainly 
this variety of fangus, bo far described, is tbe most active growth I have 
come across in my resi^archeB, and 1 have been enabled to germinate it 
most saccessfully, so as to set all qucstiaos as to its natnro completely 
at rest. Placed under favourable circumstBaoeB in water, the spores 
enlarge oonaidecably, and the mycelial Slaments increase also, but there 
it at this time to be observed a very remarkable occurrence, tbongh not 
in all cases. Some of the large colls have become Hlled with smaller 
cells, and in others, in addition to these, processes have been pat forth 
from tbe oiroumference of the walla in a radiating mantiori in other 
coaea the enlarged cells have two lung cilia attached to them, by which 
they move about rapidly, wbQst a part of the hair previou* to this tree 
from the foagos, baa become dotted all over by minute cells similar bi 
those seen in the interior of the larger ones. 

" But more thaD this, I have observed most distinctly large oells filled 
with smaller oells, furnished with eiocedingly delicate radiating pro- 
cossas, aod putting forth pseudopodio. It will here be seen to have 
assumed the features of an ammbuid body. Nothing could have boen 
more distinct to myself, and those who were obMrviug with me, than 
this peculiar form ; and it seems to me that we have here a pretty com- 
plete history of the life of the fungus — namely, the spornlar sub- 
dividing ancl assuming an algal form, which in turn beoomcB amsubi- 
form, and furntshes ciliated cells that Bupply the earliest condition of 
the fungUB, sontterod over tbe hair." Purtbor details, with illuslrationB 
are giTea in the memoir, of which tho above is aa abstraut, to which the 
■ludeot is refen'ed. 

PlaU II. /. 4. Cells magnified KH) diam. 



S cocoophvcbjB. 

"• S/ieciei red or brownish. 
PlDtuococcna tniniatiu. (Kuti) XUg. Bini. Alg. p. 66. 

Cella very Tnrialjle in siae, globose, usually single, rartly 2-4 
ill a family, srnted oil a broadly effused red stratnm, which is 
niore or less gelatinous. Cell-membrane rather thick, colour- 
less, hyaline, conterits oleaginoos nraiige. 

SizK. Cells ■l)037--016mm.fffaiA.), OOaS-'OlSmm. (^Kirch.). 

Rftbh. Alg. iii. p. 27. Babh. Exs. 31, 368, 1777. Kireb. 
Alg. Schl. p. 115. 

On the walls of conservatories, all the year, 

Thia Ib one of Che speciei) ia whiob iiraon baa obBurred the " skiiiDing 
off " of tbe nater cell-meiubnne. 

Msgelt aacribea tbe ru) ouloai; octnuriag in many PalnuUar:em, partly 
na uDonna,], parti; ag ua abnormal pheuomeaon, to tha formaCioD at aa 
oraoge-oolnnred oil iu the plaoe of the ohiorophjil.* Braua saye ibat 
probably all theea bsTe tho power of retaining their life a, long time in 
the dried condition ; in the above species at least, he is quite BUre of it. 
The brownish- red oolcinr often aoqnired by Protaeoccus viridia may pro- 
bably be explained in the Bams way-t 

Flatt II. jig. 6. Cells magnified 400 diam. 

FlenrocoecDi toseo-peialointu. Mabh. Alg.iu.,SS, 

Aquatiu, Cells unequal, cloudy, single or binate, tpgument 
liyaline, collected on a ibin, rather gelatinous peach-roae coloured 
stratum. 

SizB. Cells -OOlS-'OOl mm. 

Protococcua roFeo-persicmus, Kntz. Tab. i. t. i. 

Clathrocyath rosio-persiciniu, Cohn, Beitr. iii. (1875), t. 6, 
f. 1-10. 

loTcsting submerged aquatic plants. 

This Tery minute Bpecies, with oolls of a peaoh colonr, is not uo- 
nommoQ about the idtirii of decaying plants in pools. The cells are 
Dsnally s^glomttated in spherical or elliptical massea. Certainly not a 
good Pt^^trocaccul. 

Ftait II. Jig. 6. Cells magnified 400 diam. 

Genus 3. ObSOOTBTZB. Niig. (1S49.) 

Cells globose or oblong, either single or 2-4-8, associated in 

globose families. Common and special integuments gelatinous, 

lamellose. DiTision in altcmato directions. Propagation by 

zoDgonidia. 

The lamelloae tegument diatingnjahes the species of this genoa from 
fXewrococctia. Its analogue in the Phycochrom'xcea is Qlaocapia. 

■ More or less green, 
Q1moo7*Ub smpla. £utt. 
Tbollus gelatiuous, rounded, lobed, dirty green. Cells glo- 
bose, or rounded oblong, 2-4-C (rarely 8), associated in fami- 
lies ; tegument colourless, gelatinous, distinctly concentrically 
Btrstose. Conteutfl green, granular, 

* Einiclliger Algce, p. 9. f " fiejavenesoenoe," p. 213, note. 
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Size. Cells •009-012 mm., fam. -043-09 mm. (Rabh.). 
Rabh. Alg. iii. p. 29. Kirch. Alg. Schl. p. 112, partly. 
Gleocapsa ampla, Kutz. 8p. p. 216. Tab. 3, f. 3. 
Pleurococcus euperbus, Cienk. Bot. Zeit., 20 Jan., 1865, p. 
21. Archer Micr. Jonm., 1866, p. 63. 

Fixed to submerged plants. 

Braan states that he has observed an irregalar bursting and peeling 
off of the enter ooat of mnlticellnlar families or sometimes of isolated 
cells surrounded by manifold ooats in this species, and G, vesiculosa,* 

Plate 212. fig, 1. Cells magnified 400 diam. 

n»607stlfl Tetioulofla. Nag, Einz. Alg,p, 66, t, 4. 

Thallos gelatinous, green ; cells small, globose, as many as 
64, and more, associated in families ; tegument hyaline, colour- 
less, lamellose, lamellaB often breaking up ; contents green, 
delicately granular. 

Size. Cells OOiS-'OOTS mm. ; fam. -036 mm. {Rabh.), 

Rabh. Alg. iii., 29. Rabh. Exs., No. 707. 

Olceocyatis ampla yar. vesiculosa^ Kirch. Alg. Schl. p. 112. 

On wood and stones in stagnant water. 

In character this species resembles the last, bnt the cells are smaller. 
See also CiSnkowski's paper in *' Botanische Zeitung *' for 20 January, 
1866, where this species is figured to the same scale as Okeacystis 
ampla. 

Hate III. Jiff. 2. Cells magnified 400 diam. 

01»oc7stla rapeatria. {lyyngh,) Rabh, Alg. iii., SO. 

Thallus more or less expanded, dirty green, gelatinous, rather 
firm ; cells globose, middle -size, associated in families ; tegu- 
ment colourless, pellucid, distinctly lamellose, soon diffluent; 
contents green, granular ; sporangia globose, containing from 
4-12 gonidia. 

Size. Cells •0037-*005 mm. ; fam. '06 mm. ; sporang. '085 
mm. (Rabh,), 

Rabh. Krypt. Fl. Sachs, p. 128. Rabh. Exs. 1790. Kirch. 
Alg. Schl. p. 112. 

Palmella rupestriSf Lyngb. Hyd. 207, t, 69. Hook. Eng. 
Fl. V. p. 897. 

On rocks, moist walls, and damp earth. 

" It occurs as a dirty yellowish gelatinous crust often hanging down 
in flakes from the face of the rock." — Carm. 

This is noif or only in part, the Hamatococcus rupestris, Hassall (p. 
826, t. 82, fig. 1), which is chiefly applicable to OlcMcapea polyderma^ 
tica, K. 

Hate Y 111. Jiff. 1. Cells magnified 400 diam. a, from wet rocks ; 
b, from damp earth. 

* See Braun, " Bejuvenesconoe,*' Bay Society, p. 182. 
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GlMOcystlB botiyoidBB. Kti. pAy. Gta. p. 173. 

Thallua gelatinous, soft, sticky, green ; cells minate, globose 
and oblong, associated in small families ; tegatnent colonrless, 
indistiDctly lametlose, contents green. 

8izB. Cells ■OO2--004 mm. ; families -Ol-'OIS mm. 

Glaocapta bolryoidet, Kutz. Tab. 1, t, 20. 

On wood, submerged or constantlj wet, 

Ftate HI. fig. 3. Cells magnified 400 diam. 

*• Flesh- coloiirfd, btcoming riddi»h. 
SlnooyitlB Paioltniaaa. (.Ventf. Nott. 1. 10,/. 8.) 

ThalluG crustaceous, cartitagineouB (horny when dry), about a 
line thick, flesb culonr; cells small, spbcerical, 2-4-8 associated 
in families; tegument very broad, dietinctly concentrically 
lamellose ; contents becoming yellowish, granulose. 

SiZK. Cells -OUS7-'005 mm.; families -24 mm. {Rabh.). 

Babh. Alg. iii. SO. 

Microeyslis Paroliniana, Meneg. Noat. p. 78. 

Qlaocapta Paroliniana, Kutz. Tab. i. 36, f. 5. 

On roeke constantly wet. 

n Kent by B«r. M. J. Berkeley, and aanallf 

Rata in. fg. G. Colla moguilied 400 diam. 

Olaocyatia adnata.. CBvdt.) ydg. 

TIibIIds broadly expanded, gelatiooua, firm, yellow-brown ; 
cells globose, or oblong ; contents brownisb-green or brown, 
granular; tegumentcolourless, pellucid, lamellose. 

KfzB. Cells -OOS-'Oia mm. i^Rabh.). 

Rabh. Alg. iii. 31. 

TremeUa adnata, Huds, Fl. Ang. p. 565. 

PalmrUa adnata, Lyngb. Hydro, p. 205, t. 69. Berk. Glean. 
p. 4ft, t. 16, f. 2. 

Micrneyiitia adnata, Mciieg. Nost. p. 85. 

" Kiinning a thin jellow-brnwn, Baborbicalar, depresaed Btratnm on 
cbalk olilTi, aUiul hifth-water mark. The indiridnal plants, which are 
frnm 1-6 linos dinm., are but T(>ry Uule thicker in the centre than at the 
margin. He stirfocu is ragnloae and shining, aubelance firm, between 
gelatlnniu and coriaceous. In age the plant grodnallj beoames more 
tawny, bnt at all times nnder the mioroscope presents a pale ochraceons 
Jally IIIIihI with darker graunlcs. Undur a moderate magnifier the 
grauuloB appear globose, but nnder a lens with l-26ib in. roons pellnoid, 
HlobosD. colourless vesicles are seen to contain the darkor granulea, and 
thriv arn found to be elliptic. Sometimes the Tesioles contain a little 
tawny coltiiirinK matter, as though the Bpcrulcs were broken down ; and 
frcquButl]! tha sporulos bitml through the coat of the vi^siole in which 
the; are oonfaiiiod, and Ho tree on the general mass." — Berkeleg, 

IHate lll./ff. i. a, natural siie ; b, nils magnified 400 diametera. 
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GxNUS 4. UaOGOGGUS. na9$. (1846.) 
Cells large, globose, or oblong, reddish or blood-red ; tegu- 
ment thick, gelatinous, concentrically lamellose ; stem thick, 
gelatinous, often ringed or annulate. 

All the speoies in this g^ons are rare, and with one exception confined 
to Britain. We are, therefore, compelled to reprodaoe figores already 
pnblished, without measurements or information bejond the original 
descriptions. 

The peculiar structure of the pedicellate cells is thus described bj 
Braun : — " The large globular brownish-red or blood-red cells throw off 
colourless layers of cell membrane, which appear to be separated by 
intermediate layers of softer jelly, whence arises a distinctly concentric 
structure of the envelope. But the enveloping layers of Urococctia do 
not retain their original form and integrity ; not increasing themselves 
in size, they are pushed off on the upper side by constantly succeeding 
inner coats, being at first merely attenuated at one side, but subse- 
quently, as it seemed to me, actually broken through. Since this emer- 
gence from the old coats is always repeated on the same side, a mem- 
branous-gelatinous peduncle is produced formed of cups fitted one into 
another, so as to give an annnlarly streaked, apparently shortly articu- 
lated aspect. The red cell, which occupies the summit of this peduncle, 
sometimes divides, and this of course produces a subsequent dichotomy 
of the peduncle. If the periods of the formation of the separate 
enveloping layers were known, the age of the little plant, whose 
history is preserved in the gelatinous peduncle, might be determined by 
the number of rings." — R^juveneacencCfP, 179. 

* Stem annulate, 

UroooooiM HookexianiM. Hom, Alg, t, 60, f, 4. 

Cells globose, or elliptic, variable in size, blood-red, granular, 
stem more or less elongated, often divided, densely ringed. 

8iZE. Cells -OlS-'Oe mm. (Rabh.). 

Rabh. Alg. iii. 31. 

Hasmaiococcus Hookeriana, Berk. & Hass. in Hass. Alg. p. 
825, t. 80, f. 4. 

On chalk cliff, &c, 

Plate IV. Jig. 1. a, cells considerably magnified, after Hassall ; b, 
cells further magnified, after Kabenhorst. 

Urooooonfl insignia. Hau. Alg, t. 80, /. 6, a. b. 

Cells large, globose, blood -red ; stem abbreyiated, remotely 
annulated. 

Rabh. Alg. iii. p. 81. 

Hceniatococcua inaignis, Hass. Alg. p. 824. 

" This very fine species I have never met with in any considerable 
quantity. Scattered isolated globules I have frequently met with, and 
these occasionally attached to a closely corrugated or ringed mucous 
appendage. Each globnle is usually snrrounded by a single vesicle or 
ring ; in some globules, however, there are as many as four or five en- 
closing vesicles." — Hassall, 

Hate IV, Jig. 2. a, b, cells considerably magnified, after Hassall. 

o 



•* Stem irithout ringt. 
Vtoeocciu AUmannl. Baa. t. SO, f. 3. 
OellB elliptieal, blood-rod; stem Bliort, rather clob-shaped, 
colonrless, Emooth. 
Rabb. Alg. iii. p. 322. 

Hcematococcvf AUmanni, Hass. Alg. p. 322. 
In springs at Knaresborongh. 

Plate IV. Jig. 3. a, cells conBiderably magDiQeJ, altor HaasaUi fi, 
cells further mBgnified. 

Vtococcns oiyptopUloB. Hiui. t. SO, f. I. 

Cells Bmall, oval, rarely globose ; tegument very large, con- 
fluent nith the short ringless stem. 

Babh. Alg. ill p. 32. 

Hmaatococcui eri/ptophila, Hass. Alg, p. 324. 

Ecsmalococcut tanguinriiii, Harr. Man. p. 181. 

Palmella cri/ptophila, Carm, in Hit. 

On stalactites lining a cavern in a quartz rock. 

" Forms wide patches eitemally of a brick-red colour, but within 
whi^ah, breaking op enaily into the nDmerons separate portioiw ot 
which each mass ia furmed. The colour resirles alotts in the grannies ; 
these tBrmioata the superior eitremity of the mocoos prolcmKations, 
which ari- colonrlega, and arranged nlmoBt entirely side bj side. The 
grannies or cells are several times Bmaller than lu U. AUmannt." — 
Sanaa. 

Hate IV. Jig. 4. a, cells oonaidenibly magnified, after Haasall ; 6, 
cells fnrther mBgniSed. 

OiNUSfi, SCHnOCHZ.AMTS. .Sr. (1819.) 
Cetla globose (or ovate), either eingle, or 2-4 associated in 
families ; tegument lamellose, as age advances dividing regularly 
in 2-4 equal parts, some time adhering by means of a hyaline 
colourleas mucous. Division in one or two directions, Zoo- 
gonidia produced by a repeated division of the cell contenU. 
At present represented in Enmpe by a single species. 
"The glnbulBT cells of this Utile Alga prodnce a hyaline cell-mem- 
brane, which beoomcs remoFud to some distance from the green body 
of the cell by subsequent secretion of finidish jelly ; soon, however 
(probably fmui endosmuse), becoming unable to withsland the expan- 
sion of the jelly, it splila in the direction of an equatorial circle, by a 
clean line, into two similar halves, or if the dehiscence takes place by 
two circular lines, cutting at right angles, into fonr similar pieces. 
This splitting and peeling ot the membrane either ooinoidcs with a 
divisioD of the internal cell-mass, or it occurs without any snch division. 
By frequent repetition ot this process the cell gradually becomes 
saminnded by an accomulntion of old fraKmools of (he mombranons 
■hell, which are hold together by the eitremely transparent jelly set 
free. The division of the cell may be either a simple halving, in which 
case each part is immediately clothed again with a hyaline cell-mem- 
brane, or doable, through the cells produced by the first divisiou sepa- 
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rating immediatelj into two cells, without previooBly aoqoiring a ooat 
of cell-membrane, and therefore withoat skinning." — Braun .R^'uvenM- 
cence^p, 181. 

Schisochlamirs gelatinoM,. Br. inKutu, Sp, p. 891. 

Cells globose ; contents green, granulose. 
Size. -Ol-'OISS mm. (Eabh.). 

Kutz. Tab. vol. vi. t. 70. Braan Rejavenescence t. 2, f. 43- 
50. Rabb. Alg. iii. 32. Rabb. Exs. No. 103. 

In peaty swamps, moor pools, and boggy ditcbes. 
Hate III. Jig. 6. Cells magnified 400 diam. 

Qbnvs 6. PAXiMBZiZiA. Lyngb. (1819.) 

Cells globose, oval, or oblong, surrounded with a more or less 
thick integument, generally yery soon confluent into a firm or 
soft jelly. Thallus shapeless. Division of the cells alternately 
in all directions. 

• Mostly green. 

Palmella mucoM,. Xutz. Phyc. Oen, p. 172. 

Thallus expanded, gelatinous, deformed, olivaceous-green ; 
cells large, nearly equal, pale green, delicately granular ; tegu- 
ment very thin, soon diffluent. 

Size. Cells -015 mm. {Babh,), •007--0U mm. (Kirch.). 

Rabb. Alg. iii. 33. Kirch. Alg. Schl. p. 110. 

Merettia mucosa^ Trevis. Alg. p. 46. 

On stones in streams. 
Hate V. Jig. 1. Portion of thallns with cells magnified 400 diam. 

PalmeUa hyalina. Br eh. Alg. Fal. p, 89. 

Thallus gelatinous, irregularly expanded, green ; cells very 
minute, crowded ; tegument almost homogenous with the gela- 
tinous thallus, very soon diffluent. 

BizB. Cells 'OOOS-'OOl mm. {Rabh.), -OOOTS-'OOl mm. 
{Kirch.). 

Rabb. Alg. iii. 33. Rabb. Exs. 1525. Kirch. Alg. Schl. 
p. 110. 

Coccochloria hyalina, Meneg. Nost. p. 66. 

In stagnant water, and bogs. 

The species called CoceochUms hyalina by Hassall (p. 816) is ffomalo- 
eoccuB Hassallii, Kntz., one of the Phycochromophycea, and not the 
present. Perhaps the.two may have been mixed np. 

Plate V.fg. 8. a, part of thallns, X 400 j 6, portion X 800 diam. 
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Thalliii 



Uriy , 



Harv. Man. p. ITS. 



■ globose, tnberciilate 
, firm. Cells nearly eijual, pak green. 
SiZB. Cells-UOS X 005 mui. 
Rabh. Alg. iii. p. 34. 

Coccochlons Mooreana, Hass. Alg. 316, t. 78, f. 1. 
Ill bogs and stugnant water. 
" The ImndB are of an irregular glohoae foi 
■, tubercnlated, 



dark green, gelati- 



m old, K 



which t 



t floaU c 



D beouiue hnllow 



preen and the gabatance Grm. i 
iloorc. 

We found thia Bpeoiea flnatiDB freely in a pond in Sntton Park, Bir- 
mingham. In this cnnditiun it has juaC the appenraaae and teiturs of a 
Ifciitoc la it distinct from Aphannthece jis-onna f 

Plate V. fig, i. a, plant natural aiie ; b, portion X *00 diam. 

"Reddish or orange. 
Pklmella mlatata, vnr. ngnaUs. Sdi]. Eiiu. Alg. t. i, V. 2. 

Thallus expanded, soft, amorplioas, brick-red; cells nearly 
equal, tegument Bomewhut tliick, colourless, hyaline, indistinctly 
striate; contents orange, sometimes greenisb. 

Size. Cells ■012--014 mm. 

Babh. Alg. iii. 84. Rabb. Escb. No. 1778. 

Soroapora gi-umoaa, Hass. Alg. p. 310, t, 80, t 7. ? 

On wet rocks, moiat ground, &c. 

We are of opinion that thia la the Sarotpora gramota of Hsseall. The 
topical form of PalmMa miniata "bam ver; minate colli, not exceeding 
■0035.-004 mm., bat thia variety, if it ba not a distinct apeoiea, haa oells 
nearly four timea as large. 

Plate r.fis. 2. Portion of thallaa, magniSed 400 dUm. 

Palmella pxodigloH. aimU. Oimptel Jlrnd. ISSi, 119. 

TLdIIus more or less expanded, blood red, ns age advftnces 
nioiat, orsumetimes dripping 
crowded. 

SizK. Cells ■00075--001 mi 

Rabb. Alg. iii. 34. Stephen 
xii. 4(ia. lierfc. in Gard. CLro 

MoJtasprodigiota, Ebrb. Monat. BerL 1848. 

Zoogalactina imelropha, Settc, Mem. Yen. 1824. 

On rice, bread, potatoes, &c. 

In the time of Ehrenberi; this was ooasidered a miiiate animal, and 
was inolndfd amongst Monuda. The blood-rod spots which it fonna on 
bread, rice, potatoes, and other mealy subBtanoea. oanaed great alarm in 
moro soperatitious tirnea. Until very recently opinions were hy no 
means settled on this subject. The Rer. M. J. Berkeley held it to be a 
ooudition of fnngoid life, and in his " lotrodUFtioa"* be says, " Pal- 
mella prodigivia, from its peculiar habit, seems rather to indicate 
affinity with fungi, The rapidity with which it spreads over meat, 
* " lutroduetiou to Cryptugamio Botany," p. lit. 



very minute, globose, 

I, (Rabk.). 
IS, Ann. Nat. Hist. 2 Ser. (1853), 
>n. 1853, p. 515. 
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PALMELLAOE,*!. 13 

bcnlei] Tegolables. or eren decayiDR Agarica, ia qoite aataniahinii:, m&kxng 
them appear as if spotted with arterial blood; and what iucreaaes the 
illasioii IB, that there are littlo detacbed apocks, eiantly as if the; had 
l-een Rqiiirlfld in jeta from a bidbII artery. The particles □( which the 
anbBlance ia composed have an active molecatar motion, bat tbe mor- 
phosis of the prodnctioD baa not ;et been properly obserred, imd till 
that is the coae it will be impoaaible to assii^n its place rightly in the 
vegetable world. Ita reeeniblance to tbe gelatinous specks which occur 
on moaldy paste, or ran meat in an incipient slate of deoom position, 
■atiiif/ me that it ia not propottj an Alga." Mr. H. O. Stephena, od 
the otber baod, oonteods that it ia an Alj^id production. After tiar- 
nitingita hiatory (see "Ann. Nat. Hiat.." 1853, p. 409), he aaya— "I 
Dbaerred at table tba Qoder aarface of a batf^roond of boiled salt beef, 
cooked tbe day berore, to be apeoked with severol bright oarmine- 
colonred apota, aa if tbe dish in which tbo moat was placed bad con- 
tnined minole porCiona of red ourraot jelly. On oifimiuation the next 
day, tbe apots had apreod into patches of a rivid carmine-red atralnm of 
two or more inches in length. 

" With a simple leas tbe plant appears to consist of a gelatinoua anb- 
atr&tDm of a paler red, bearing an upper layer of a vWid i-ed boei hav- 
ing an nneven or papillate auifaoe. The microscope shows this stratum 
to consist of generally globose cells immersed in or connected by maoi- 
laginooa or gelattuuus matter. Tbe cells vary in site, and oontaia red 
endoobrome. As far as I can obaerre they consiat of a single C?I1- 
meiubrane, and contain a nuolens. Treated with aulpho-iodine, they 
become bine. In my judgment this plant is a Falmella closely allied to 
/', cruenta, but certainly distioct, tbe cells or grsnalea of the latter 
difforing from it not only in their colour but size." Tbe memoir also 
conlaina observations on tbe great vitality of this species, and other 
■abjeota eonneclfld therewith, to which the student ia referred. 

Ptaf-e F.fig. 6. a. part ot thaltus, magnitied 400 diam. ; b, portion 
magnified 800 diam. 

OEiruB?, PoapaTBZoinn. ^'ai. (ie49.) 

Thallus between gelatinous and membranaceous, somewhat 

incraslingi long and Ijroadly expanded, composed of globose or 

many-sided cells. Muili plication of the cells by alternate di- 

Tision in all directions. Propagation unknown. 

Tbii genns ia placed by aome authors in Forpkyraeea. near the genus 
fiangia, in tbe claae Rlui'diiphyera (see Babh- Alg, iii. 397). but we prefer 
to retain it near the old genus PaloitUa, in which it was pcevioosly in- 
claded, and to which it seems to bo most Qatnrally allied. 



a cnieiitnM, ffay. ^ini 
irplisb-red, gelatinous ; 



Atff.t.iYl. 

cells angular 



Poiphjildiai 

Thallus dark 
rounded. 

SiZB. -OOT-Ol mm. (fluJA,), ■O065--009 mm. (Kirch.). 

Kirch. Alg. Scbl. p. 111. Eabh. Alg. iii. a97. 

Patmella cjitnta, Ag. Sjst. p. 15. Rabh, Exb, No. H and 
1071. Haas. Alg. p. 308, t. 80, f. 6. 

Ti-mttla cnitnla, Eng. Bot. t. 1800. GreT. Be. Crypt. Fl. 
pi. 205. 

On the naked gronnd, moist nnlls, &c. Common throughout 
Kurope. 



The red apolB are at fin 

torm &□ eipajided craaC, J 

Flate V.fg. G. o, pifti 



COCCorHYCK^. 

. ranniiecl, then irregalar, aoon conSaont, and 
k:e ooQgulatod blood of a deep purple ooloor. 
nntaral aizc j b, oelli magnified 400 diam. 



OENDa 6. SOTRTDHTA. Bnh. (1839.) 

C'^IIb oblong or rounded, involyod in s. very thick, gelatinouc, 

partially diffluent iiiteguraenl, in large families, which are often 

Tory nuinerons, enclosed in a motbi^r cell which conBtitutea a 

Siibglobose thallue. 

Only one specieB in lb in i^ennB. 

Botrydlna TalKuia. Breb. it Hai$. Al^. 320. 
Thallus Diiimte, rarely larger than the head of a pin, glo- 
bose, green. 

Size. Tlmlliis from 1 -500tb to I-lOth mm. ; cells ■002--004: 

Meneg. Nost. p. 98, 1. 13, f. 2. Rabb. Alg. iii. 37. Babh. 
ExB. No. 888. HasB. Alg. p. 320, t. 81, f. 2. Kirdi. Alg. 
gchl. p. 111. 

On moist ground, trunks, moss, &c. 

" The fmnda of varionB Bizee. rare); sarpasaing the hpad of a pin, of 
a snbBphiBrical form, aggregated m considerable qoantitj, ooTer the 
BlcinB of miiBBFS with a pulTOrclent blackiBh-green stmtnni, trhioh 
Agardh first well delineated. The grannleB, in the beginning solitary, 
here and tbera atflxed, aabaphGerical, or sligbtlj angular, scarcely equal 
in their greatest diameter l-600th mm. i gradually they increase in Biie, 
and when ihcy hare arrived at the l-SOOtb mm. Ihey manifest an in- 
ternal granotar BubBlance ; at a later pcriml baving acquired a fomn 
exactly spherical, tbe itttemal Bubstanoe is seen aggregated or colleoted 
into the centre, and tbe grannleB enrrounded by a pellnoid margin. 
.Again, they increase in b:eo, and the interior grannies are seen eou- 
Terted into Tesioleg filled with leaser grao a tes. Tbeae vesicles in- 
creased in number and magnitude, tho greatest dimensions of the frond 
being attained, occupy its entire Hubstance. and at length the diapha- 
uiiuB margin ditappearB. Tbe whole frond is tben constitnted of vesi- 
cles closely heaped together, and enclosing granales in tho centre. Ths 
primitive membrane, enclosing in its midst tbe interwoven or cellular 
strueture, is so closely niiited with tbe peripheral Btratam of TesicleB, 
thai it can in no nay be separated from it. The last development hav- 
ing been accomplished, the peripheral stratum of vesicles altogether 
loosens its grannies I whether these disappear by abBorption or escape 
outwardly, 1 have never been able to pecoeiva. In this manner tbe 
frond again obtains a dinphanoua margin, but difierent from that with 
which, in tbe beginning, it was surrounded." — Meneghini. 

Plate SI. fig. 3. a, thalluB magnified 400) b, ccUb farther magnified. 

Oenub S. PAXiMOBICTTOH. Ktz. (1845.) 
Cells otbI or globose, with a very thick gelnlinoas integu- 
ment, united into n filifortn thnllus, which is connate or anasto^ 
nio8(-8 in various ways. Coll division simple or doable (de- 
cussate). Propagation by zoogonidia from the ultimate gene- 
ruliou of cells. 



I 
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PALMELLAGBiE. 15 

Palmodietyon Tixide. Kutx, Tab, Fhy. i. t. 81,/. 1. 

Thallus mucous, irregularly reticulate, about the thickness 
of a hair, greenish ; cells biserial, with a very thick homoge- 
nous tegument. 

8iZB. Cells without tegument, *0075-'009 mm., with the 
tegument *025-'04 mm. (Eabh.). 

Habh. Alg. iii. 37. Kutz. Phj. Germ. p. 155. 

In ditches, canals, t&c., attached to stones, twigs, &c. 

Becentlj found by Mr. E. Parfitt near Exeter, of which he gives the 
following aocoont : — " The plant, where it has sofficient room to develope 
itself, spreads oyer the bottom, in water about six inches deep ; beyond 
this it comes in contact with Elodes canadensis, over which it creeps, and 
extends its growth from branch to branch into deeper water. In this 
extension it has first the appearance of a Conferva^ which I at first took 
it to be ; but the moment I touched it, after taking some from the 
water, I found from the soft slimy feel that if a Conferva it was new to 
me, and the microscope soon revealed the true character. When the 
plant grows on the bottom it shows one continuous green membrane, 
stretched tight over the bottom, but when it comes in contact with other 
plants it throws out filaments, the thickness of which is difficult to make 
out on account of their adhesive nature ; for wherever thej touch it is 
matter of impossibility to separate them. The membrane forming the 
filaments is structureless, but the sphaarical cells, which form more or 
less moniliform threads, sometimes running in parallel lines, at other 
times forming an irregular net-work on the inside of the filaments. 
These cells sometimes divide into two portions, at others into four, and 
in most of the mature cells may be observed four cellules." — Qrevillea, 
iii., p, 29. 

Hate VIIL Jiff, 2. a, portion magnified 200 diam. j b, fragment 
magnified 400 diam. 

Palmodietyon xufoacena. Kutz Spec. 234. 

Is usually referred here on the faith of the remark by Kutzing, that it 
was found at Aberdeen by Dr. Dickie. Upon enquiry of Dr. Dickie we 
learn that he knows nothing of the species. He says, '* Palmodietyon 
rujescens is unknown to me, many years have passed since I corres- 
ponded with Lenormand, and I do not remember receiving any note 
from him regarding it. Kutsing (Spec. 234) is responsible for the name. 
I cannot find in my collection anything so named, neither do I re- 
member where the so-called material was collected." Under these cir- 
onmstances it is useless repeating the name in connection with British 

AlgSD. 

GxNUS 10. TST&A8P0&A. Link, (1810) 

Thallas gelatinous, memhranous, or submemhranons, in the 
beginning a short sac, afterward expanded; cells globose or 
angular, more or less distant, but associated in a single stratum 
into large families. Tegument thick, very rapidly diffluent iuto 
a homogenous mucous. Division in two directions in the same 
plane. 
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COCCOPHYCBX, 



TetcAspoM bnlloM. Ag. 8p. A^. p. Hi. 

Th&IIus mombrenEtceous, Baccate, obovate, sinuate, bnltose, 
sn inch to a palm long, dark green, more or less vernicose ; 
cells nearly sphiiencal (after divieion hem Up hie r leal or angular), 
geminate, or quaternate, cmirded, granular. 

8izB. Cells before difision -008- '012 mm., after diriaion 
■0058--0075 mm. {Rabh.). 

Rabh. Alg. iii. 39. Rabh. Exa. No. 115, 1233. Kirch. 
Alg. Scbl. p. 108. 

Afonotrema bulloavm, Thur, Mem, Clierb. 1854, 

Tetraspora mitiima, Desv. Flor. Ang. p. 17. 

Ulva bullom, Roth. Cat. iii. 32il, Hook. Brit. Fl. ii. 312. 
Hart. Man. p. 171. Haas. Alg. t. 78, f. 13. Dickie Bot. 
(iuide, p. 306. Eng. Bot. ed. 2, t. 2405. 

Stagnant pools and ditches of fresh nater. 

iTote VI. Jig. I. a, oatiual size ; b, fragment mag. 400 diam. 
Teteaspot* gelaUnoaa. ( Pauc.H.') 

Thallus vesiciilose, orate-clavate, or oboTate, gelatinoas, with 
age unequally expanded, irregularly torn, pallid and sometimes 
dirty-green, often incrusted with limo ; cells of variable size, 
globose, either single or geminate, and scattered or qnatemate, 
nr geminate, and somewhat crowded ; contents green and 

Size. ' Cells -003- -014 mm. (Hahh.). 

Rabb. Alg. iii. 40. Hook Br. Flor. ii. 813. Mackay Flor. 
Hiber. p. 244. Hass. Alg. p. 301. Kirch. Alg. Scbl. p. 109. 

Ulm gtlatmnna, Vauch. Hist. p. 244, t. 17, f. 2. 

Rivalaria tuhutoga, DC. Fl. Fr ii. p. 5. 

In pools and ditches. 

Hate VI. Jig. S. n, natural eize ; h, fmgnieat mag. 100 diam. 
Tetiaapoza Inbrioa. (ifoM.) 

Tballns elongated, tubular, erect, an inch to a pntni long, 1-4 
lines thiek, splitting, nndnlate, sinuous, sticky, between gela- 
tinous and membranaceous, yellow-green ; cells globose, or 
rather angular, of medium aize, green ; tegument very thin. 

Size. Cells -OOS-'Ol mm {Rnbh.). 

Rabh. Alg. iii. 41. Rabh. Kxa. No, 51. Dickie Bot, Gnide, 
p. 306. Eng. Bot ed. 2, t. 2407. Haas. Alg. p. 300, 1. 78, f. 
10. Kirch. Alg. Schl. p. 109. 

J'flratporella lubrka, Gaill. Deem. Ex. i. 655. 

Uha lubnca. Roth. Cat. i. 204. 

Conferva lubiica, Roth. Cat. iii. 168. 

Flate VI, fig. 3. a, natorai sixe ; b, fragmont mag. 400 diam. 
Tebwpoia flaTa. Ham. A}g. t. IH,/. II. 

Thalliis Yellow when dry, cellules amall, quaternate. 

Rabb. A'lg. iii. p. 42. 

In rocky rivulets. 
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" Thii speoiee, at all eTente, would appear to be distinct, the cells 
being twa to three times smaller than those of T, lubrica and T. gela^ 
tinoBay—HasaaU. 

This is a doabtfnl species, which no one but Hassall appears to hare 



Hate VLfig, 4. Fragment magnified, after Hassall. 

QxNtJS 11. B0T&T0C0CCV8. KuJtz, (1849.) 
Thallns botryoid (or like a bnnch of grapes), irregularly 
lobed, mncons, involved in a tbin parent membrane (?). Cells 
ovoid or elliptic, united in families, wbich are densely packed 
within a thin difflaent tegnment. 
Bepresented in Europe by a single species. 

BotiyoooGCiui Bntunii. Kvix, ap, 892. 

Small, free swimming, green, at length becoming pallid or 
reddish-brown. 

SizB. Cells •01--0125 mm. (Eabh.). 

Rabh. Alg. iii. 48. Fres. in Abh. Senk. t. ii. f. 27-83. 
Archer Micr. Joum., 1870, p. 88. Kirch. Alg. Bchl. p. 111. 

In moor pools. 

Specimens were foond by Dr. Moore floating on the surface of Lough 
Bray in long sheets of some yards in length. Mr. Archer remarked 
upon these " that this was not an uncommon alga in moor pools, Bome- 
times coating submerged sedges, and the like, with a greyish green 
stratnm, sometimes, however, suspended in the water in streaks, and 
often isolated. It passes through a red condition. More than once, 
whm a single gproup or family of this alga, from gatherings kept for 
some time in the house, had turned up under a low power of the 
microscope, he had been to some extent deceived by the way in which it 
resembles some radiolarian rhizopod, strange as it may seem. The 
mucous matrix containing the families of cells seems not unfrequently 
to g^ve off rather long, filiform prolongations, which stand out more or 
less radiantly, looking not unlike pseudopodia and these are undoubted 
rhisopoda containing chlorophyll. It might, indeed, be a good example 
of two objects with no affinity in any respect to each other, still super- 
ficially simulating one another.'' — Micro, Joum., 1870, p. 88. 

TkUe VIL Jig. 2. a, family group ; 6, single family ; c, undergoing 
segmentation ; a, free mature cells. All magnified 400 diameters. 

Gknus 12. APIOCTSTZS. Nag. (1849.) 
Thallns small, vesicular, fixed by a stem-like base. Cells 
globose, scattered, or sometimes 8 disposed in a circle ; contents 
homogenous, or delicately granulose, with a distinct colourless 
vacuole ; tegument thick, dissolving into a homogenous gela- 
tine, cells dividing alternately in all directions. Propagation by 
mobile gonidia, which arc globose, and furnished with a pair of 
vibratile cilia. 

This genus consists of a single species, unless the variety linearis of 
Nftgeli is entitled to rank as specifically distinct. 

D 



18 coccophvcej:, 

Apiocyatls BiAnuluia. Xiig. E'tm. Alff- p. 69. 

Thallua peor-sfjaped, pnllid green, ihe cavity Blled np by 
gelutiiioiis matter, in wliich are inilieddi^d the goniilia, at fir^t 
fuw, increasing in number i^itli age, ae far us 1600. 

BiEE. Frond ■04--1 mm. high, gonidia '012 mun. diam., 
cellB -OOTo-'Oll mm. (Hahh.). 

Rabh. Alg. iii. 43. Frosen. Beitr. p. 237, t. ii. f. 1-20. 
Henfrey in Micro. Journ., 1856, p. 52, t. 4, f. 26-27. 

Fresli water ditches, &c. 

ProfeBBor Henfrey fonnd Ihia plant in Jonnnry, in a jnr of water oon- 
taining aquatic plaiita Uirou^ht from Wimbledon Comnmn Bix months 
prOTioQalj. The development, as reoorded by NBgeli, ia detailed in tho 
Brtiole qnoled atmvo, 

"The 3-oun(! 'awarm cells ' (lorapoies) nttaoh theuiBelveB by their 
ciliated point (especially to Claduphora /raiia), ami bacnme inreaiisl 
with a clnbAhappd, enrelopinfC membrane. The first diyiaian of Ihe 
giecn body then laWoB place in the dirpotion of tho aiii of the veBicular 
envelope, anri ta repeated alternately in each direotion of space. Dnring 
tliig the Tesicle in which the cells (gonidia) lie, continually expands, and 
(generally becomes very evidently iwdanenlatod. Tounn veaiolcs 
contain a reenl"' number of cells, nomely, 2, i. 8, 16, 32. Ac, bat the 
camber afterwards becomea indeBnile ; in lar^ah vcsioleB, I-GO'' 
{-5 mm.) long and 1-130' (-22 mm.) diam. I have counted Bb.int 800 i 
in the largeal, atioat 1-25" (-1 nun.) long and 1-30'' ('5 mm.} thick, aonie 
1,600 cellB. 

■■ The cellB (gonidia) areat flrat nnitormly (JistribntEd over the whole 
cavicy of the vesicle. Subseijuently tbej generally bconme collected on 
the internal aurfaco of the wall of the vesicle, wbtre they lie in one or 
more strata. Bnt the cell iivieion always takea place in all directions 
of spnoe, tlie eella situated internally advancing outwards towards th« 
periphery. In old veBicles the cells are eometimcB arranged in rings 
of eight upon the wall, When the fsnitly of cells ia mature for 
' swarming,' which may oconr at very different sizes and with very 
different numbers of gonidia, ihe cells becin to move, at flrat atowly, 
from Iheir placeB, and then gradually to circulate more rapidly in and 
ont about each other ; the veaicle barala. and tbe gonidia emerge by the 
oriSce which is formed. Sometimes the swarming ia preceded by the 
slate in which the cells are arranged in pariet«l rings. 

" The oelta secrete an abnndant gelatinons coating, which beoomea 
softened within tho veBicle. and confluent into a atrnetareless jolly. The 
vesicle sometimes appears merely aa the boundary line of the jelly ; in 
peneral, however, it may he distinguished aa n distinct wall compoBcd of 
dcnaer gelatinous sabatHoce, the internal outline of which is always 
distinct and ehnrp, while the enter is frequently indistinct, and partly 
d issoi ved ." — Nagdi. 

JHaie Vll.fg.l. a, yonng frondj b and c, older fronds X 100 
diam. ; d. frond with cells undergoing s^mcntation X 200; e, part of 
frond with mature gonidia X 400 ; f, free gonidia j g, ciliated gonidia or 
looepores X 400 diam. 
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Genus 13. &RAPHZDIVM. Kutz. (XM&,) 
Cells fusiform, or cylindrical, generftlljr very gradually cuspi- 
date or acuminate at the ends, rarely obtuse, straight or 
variously curved, single, geminate, or fascicnlately aggregate, 
decussate in the centre, or radiately conjoined, rarely two 
laterally united at the end, other cells free. Tegument thin, 
smooth. Contents green, very finely granular, furnished with a 
central, or rarely lateral, transparent vacuole. Division of the 
cells only in one direction. 

BJiaphidliuii aciculaze. Braun, Rabh, Exs, 442. 

Yery slender, 15^20 times as long as broad, yellow-green, 
often single, acicular, acutely cuspidate at each end, straight, or 
slightly curved or somewhat lunate. 

Ankistrodesmua acutissitnus, Archer in Micr. Journ., 1862, t. 
xii. f. 44-56. 

Closterium Griffithii^ Berk. Ann. Nat, Hist. xiii. 256, t. 14, 
f. 2. 

Bhaphidium polymorphum var. y acicular e, Rabh. Alg. iii. 45. 

In pools. 

"Cells very minnte, 20-25 times longer than broad, fusiform, very 
slender, straight, very acotely acicalar, solitary or forming fascionli of 
2-4 cells ; endochrome light-green, mostly with a minute parietal semi- 
circular or rounded pale body or space placed near the middle of the 
oeU, otherwise usually appearing homogenous, sometimes slightly 
granular." It agrees with B* fakatum in its very slender and acute 
cells, but it differs from it by its straight, not arcuate cells, by its fusi- 
form more quickly attenuated cells, by its more intensely acate extremi- 
ties, and by the constituent cells of an old fascicdus being much fewer 
in number. — Archer. 

Hate VIIL fig. 3. Cells magnified 400 diam. 

BJiaphldliuii falcatnm. (Corda.) 

Fusiform, slender, acutely cuspidate at each extremity, 
carved, or semi-lunar, 4-16 congregated in fascicles. 

Micrasteriaa falcata, Corda Aim. Carls. 1835, p. 121, t. 2, 
f.29. 

Stauraatrum fakatum, Ehr. Weigm. Arch. 1886, p. 185. 

Closterium falcatum, Meneg. Liunsea, 1840, p. 233. 

Ankiattodeemue gregarius, Breb. in litt. 

AnkistrodesmusfalcatuSf Ralfs Desm. t. 34, f. 3. 

Bhaphidium polymorphum, var. c. falcatum, Rabh. Alg. iii, 45. 

In pools. 

It is a Tery common plant in ponds, Ac, and resembles a minute 
young Closterium^ except that although some individuals may be soli- 
tary, others will be seen in the same gathering collected in the charac- 
teristic fascicles. 

ItaU VIIL fig. 4. a, families magnified 400 ; b, magnified 800 diam. 



20 coccorn\-CBi. 

RliApUdliuii duplax. Eut^. Fhyc Qain.p. 144. 

FHisifomi, sknder, sligbtlj sigmoid, single, or 2, 3, or 4 
laterally connputed at the poles, olherniite free. 

Bhaphidhm triplex, Rabh. Krypt. P!, Sax., p, ISi. 

ScenedtMiua duplex, Ralfa Deam. 193, t. 34, f. 17. 

Jihaphidium polymorphum var. (1. ligmoideum, Rabb, Alg. iii. 
p. 45. 

In pools (apparentlj rare). 

'■ CoUh linear.! anOBolate ; eitremitiea tapering to a flue point anii 
oorred in oppoaiCe directions. Tbo colla olnaolj nuiiei), freqnentlj tba 
frond, oonBialB of onlj a single pair nf opila ao connaoLod, boc aometiTiioa 
oC two or BTen tbree of Ihese paira, which, however, are remote from 
eaob other, in thia oaae ; as Ihs oonnectini; maooaa JB ooloarlesa, the; 
look like diatinot plants, and their relation can be detected only by 
moring the frond. If kept in water tor a few daja, the oolla aeparate 
from each other.' — Sai/n. 

Thia de8orii>tion ia acarcely aocorate, sa each cell la a diBtinct plant. 

JHfOe VIII. fg. 5. a, oella magniiied 400 ; b. magnified 800 diam. 

Gknub 14. SICTTOSPASailTK. Mg. (1849.) 
Cells elliptic, wilh thick confluent mucous investment, (com- 
bined in numbers into free-swimming oae-lajered hollow- 
globular families, one alwajs at the ends of delicate threads 
irhich proceed from the central point of the family, and wbicb 
become repeatedly branched towards the periphery ; diviaioD at 
the comm en cement of a series of generations in all directions of 
epnce ; afterwards, as regards the middle point of the aggre- 
gate family, as a rule, alternating only in the tno taugental 
directions. 

Only three described dpcuiea, all of which bare ocomred in tbe Britiah 



}iag. Bins. Alg.p. 73. 
, or broadly eilipticnl 
!, about one-third as broad as 



nictyosphmlniii EbienleiglKaiu 

Families aggregated in a globnla 
figure; cells elliptic, very i 
long. 

HiZB. Cells-OO4.-0O75mm. (fi'jfift.),-0l)4--007 mm {Kirch.). 

Rabh. Alg. iii. 47. Kirch. Alg. Schl. p. 106. 

Amongst ConfsrriE. 

"This form ia verf minnte. and in Boitahle plnoea. oommoQ, tbe 
familiea in the aggregate forming a globular, or broadlj' elliptio, or 
Bometimea auboubical fi^i"'" i tbe lalc of growth of the delicate thread 
being equal nil round, the cella at the enda of eaoh of [ta dioholjimous 
raniificationa stand at ucarlj eqnal diatance from the original centre ; 
heDOo the regnlar fignre of the aggregate family. The individual cells 
ore elliptie, and irerj minute." — AfchfT. 

BattlX.fiiJ. 1. Familiea mBgoified 400 diam. j b, fragment wiLh 
oells X 400 diam. ; c, variety with apberloal oella. 
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Mctyoiphmrliuii renlforme. Btdn. Hedwigia ii. 22 , 

Families aggregated in an irregular form ; cells reniform, 
nearly twice as broad as long. 

Size. Cells OOS-'OOQ mm. (Rabh.) , OOe-'Ol x '0l''02 mm. 
(Kirch.). 

Rabh. Alg. iii. 47. Rabh. Exs. 789. Archer in Micro. 
Journ., 1868, viii. p. 65. Kirch. Alg. Schl. p. 106. 

In pools. Near Snowdon, N. Wales. 

*' This plant poBsesses larg^er families than D. EhreTibergianum, which 
are irregnlarlj shaped, seemingly owing to the development of the 
delicate 8ap]>orting fibre not goinf? on in the same regnlar manner as in 
the preceding species, and the cells themselves are mnch larger and 
reniform.*' — Archer, 

Hate IX, Jig* 2. a, 6, plants magnified 400 diam. ; c, portions show- 
ing filament. 

IMctyoaplusiiiim constxictum, Archer (Micr,Joum„ 1866, o. 128) 
having been afterwards found to produce zygospores (see ** Micro. 
Jonrn./' 1875, p. 415), has been transferred to the DesmidecB 
in company with Cosmocladtum, to which genus it seems to be 
allied. 

Coamodadium Saxoniciuiiy DeBaty, is sometimes placed by 
authors (as in Rabenhorst's Algse) in this family. But, as 
DeBary demonstrated in "Flora" (No. 21, 1865), the cells 
proceed in the same manner as in Cosmarium, and therefore its 
proper place is with the ConjugatcB, as one of the Deamidece, 
It has been found in North Wales. 

Qenus 15. B0&X08P0&A. Breb. (1840.) 
Thallus tabular, gelatinous, swimming free. Cells oblong, 
or oval, green, arranged in simple longitudinal series (families), 
either remote from each other, or more or less united at the 
poles. Tegument thick, confluent, contained within the broad 
gelatinous tube, which is either simple or branched. 

• Tubes simple. 
Bormoapont mutabilia. Breb. Mem. Fal, 1840. 

Tubes intricate, more or less broad, or parallel and coalescing ; 
cells twice as long as broad, broadly rounded at each end ; 
tegument very thin. 

Size, Cells •011-017 mm., tube diam. '048 mm. [Rabh.). 

Rabh. Alg. iii. 48. Breb. in Ann. des Sci. Nat., 1844, t. i. 
f. 2. Kirch. Alg. Schl. p. 108. 

In boggy pools. Ireland. 

Hate X. fig, 1. a, portioa of filament X 300 ; b, same breaking ap 
X800. 



SS coccoi'HvcEi:. 

Boz^oapoiai bknivanalia. Brdi. 

Tiibee xliuij, d(|iijiI or iiiiduUte ; cells orate-oblong or fiisi- 
forni, disposed traiiivecsely iu ft mutiiiiform serlea; coutents 
f^raiiular. 

e^izK. Diumeter (if tube ■\i7h--li mm. 

Bsbh. Alg. lii. 49. 

Iu bogx. 

Hate X. Jvj. 3, a. paiAioa o( filamaiit X WO diam. ; ft, portion X 



•• Tvbet branched. 

HoTmoapotA ifc^OBK. Thiaaita. 

Tubes broad, gelatiiimis, irregularly branched ; cbIU otsI or 

nearlj cylindrical, □btuse at tlie ends, citber remole from each 

other or connected, twice as long as broad ; contents green, 

with green laniiiite radiating from the centre. 

Thwaites in Harvey Phy. Britt. t. 213. Rabh. Alg. iii. 49. 
Ill brackisli and salt water, attached to Cladophora. 

Tbs Slameuta in tbia apeoica, nnlikd those of tho preooding two 
speciBH, are braoohed. 

Plate X. Jig. 2. a. portion of Glament X SOO; A, gmall portion with 
oeUa X **M. 



QtcNUB 16. GTLXRDKOOJkPSA. Eebuah. (1B67.) 
Cells sphsrical or ellipsoid, menibrone thick, either with a 
three or fuurfold tegument, or naked; cells associated in a 
linear series ID families, enclosed Id a cylindrical hyaline gela- 
tinouH tube ; cells dividing transversely. Propagation br 
gonidia nncertaiu. Cell contents green, granular, with a single 
chlorophjUose corpuscle. — Seinach Algenf.ora,p. 66. 

Cylindiocapik tnTolnta. JUtruch Alffenfiora, tab. vi./. 1. 
Cells ellipsoid, uliimately involved in a fourfold tegument, 
which is expanded at the poles. 
Size. Cells 'U23--03 mm. diam. 

This plant baa oocorred in Ireland, aa reoordod by Mr. W. Archer, iu 
" Grevillaa" (Vol. ill. p. tO), with the following obaervationa :— 

" Admitting the identitj. of whicb I mjaelf do not donbt, thongb not 
previonsly having gGBn exnmploB, that anlbor'B description of this 
minate tSgs, does not appear quite oomploto, an he omits to uientiou that, 
the cylindrical hjalino eDVolope of the cells, oomhiDiag them into a 
frond, ia cloaed at both eitremities, roaiided off at tho upper, and aomo- 
what produced, tapered and thin, aliyhtly dilatud into a scutate organ of 
attachment (to foreign objecta) at the lower extremitj. Thng the ex- 
treniittea appear to be difCereuijated iuw a basal aud apical. I'he Iriah 
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plmil BKreed with Ceinscli's in the dlmensinna of the ceIIb, th^ir ovnl 
(igare (trniicato aftor diTisiOD, wbilut closely apposed, and until fall aiia 
is ai^n attained), their longer diameter pogod in tha direction of tha 
len^h of the cylindrical filament and in their being involTed by a 
number of conoentrio hyaline inTestmenla standing off from the cells at 
the poles, cloaely applied at the sides ; not, bowerer (aa ReinBch sbows) 
uniformly /our, bat two, three, or foor, and standing off from the cells, 
not eqaidistanClj. bat at different distances. It is, hovrerer, qnite 
puaaiblo that nhcre the fewer tiamber only of liuninra of the enrelopea 
were apparent, olbers tnny bare been present, but so oloaelj applied to 
ihe cells (and to e&ch other) as to appear as if absent. Just as depicted 
by Reinich (ibongb bis figure be rather stiff), 1 saw some of the cells 
undei^oinif self .division, the fission always taking place throagh the 
ahorter diameter, ths new cella, at Brat flatteaed at the ends, then grow- 
ing as long OS the older, and becoming roanded off, aod thos the lougi- 
tndinal direction of the cells is majmaiiied. Thus this form is onlilie 
Cylindrocap$a nuda (Heinsi^h). in which the oral cells are placed trsna- 
Teroely, and appear to be nilhoat the loose outer envelopes. Ths 
author does not state that the oeutenls are not a bright, bot a dull lorid 
green, very opaque. On cndearonring to preserve this plant, it 'kept' 
not at all. colonr became lost, envelope shrivelled, and even after a 
couple of days the examples did not represent the same thing as wben 

" Thus the morphohigy of the plant points to an affinity with ^ormo- 
tpara, Breb., which, too, has its forms with the elliptiQ oells placed 
lonKitndiDally {H. mtdabUit aod others) and transversely (H. trantuer- 
iitlit), but no Himaofpora, except H ramma, Thwaites, appears 
attached; the contents, too, ara bright green, and seem to show a 
characteriatic internal arrangement not Seen in Cylindrocapia i tb« 
Iso more muoons. As a form, or a foim-spefies, 
,s those belonging to Cylmdrocapua and Honno- 
tpura can all be accounted no more, so long as no reprodactive process 
is known) the present plant {Cylmdmcapsa involufa) is. per ae, abun- 
dantly distinct. It appears to bo very rare, so does C. nuda, 
which I only once met with ; neither Is recorded by Eabenhorat ia 
' Flor. Enrup.' 

■ " ■ whether these Cylindrocapta-furma be mere stages of other 
growths — mere torm-sitecics— or pernuinenl parlhenogenetio species — 
they are entitled to hold a place for pnrposes of reference until happily 
more be, if erer, known ss to their deTelopment and their right to 
rank ■■ independent plnnla."' — Orrv. iii. 40. 

iaoB showing spores X iOO diam. 
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CyUndiMkpia n«d«. Reinich Aly. p. 67, t. 6, f. 2. 

Undivideci cells ellipsniii, meuibraiie tliifk, witlii'iit tegumentj', 
SlamentB now and tlieii lliickened nod eticlosiiig (our ct-llB. 
6lzB. Tube ■023--03 mm. diiim. 
In Htreams. Ireland. 

Cienkowaki's* rescarebes on CylinSrorapta involnla schievtd sdch im- 
portant resnlts that thoy must be indicntvd here, since the reproduction 
will, doabtloM, be identical in both speoies. 

" This alga poascises antheridia and oogonin. The nogoniam is a 
globnlar inflated joint, it com-iats of conlenlsand wall ; the fiist preaenls 
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icheen," in Mclangea Acad. 






coccomvoE-E. 



OOlonred by chlorophyll, oontainin^ni 
B at one point of tbe periphery vary often a, 
B IB loosely enologed by the SBraral (3-fi) oon- 
I II were swolloa or aipandod) membraneB. Snah 
reml toKether, forming n moailiform oham, or tkoy 
in tbe middle of a aeriea of aotheridia. or betireeo 
jointa. ii|)on which, farther on, may&baC antheridia. 
at. Ac both poles of tbe oononinni the 
cylindrical procesa { adjoining prooeaaea 
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ft proloplasmio gont 
atarch granalea ; it 
clear apot. The (fO' 
con trio gelntinoua (o 

preaent themselvds 
unaltered t^j^tativi 
Cyliniirocapia ia tti 
ooBta are prodacad i 

are mntoally appose). Tbe aiis of tbo oogonia 
043 mm., tbe ^noaphera '024 mm. 

" The antberidia are diacoid or sphtBroidal little cella, like the oojfonia 
poaaosBJug a multi-lam inn ted coat, they may form a, long acriea or little 
(rronpa of paira ; they are often enveloped in twos or fours by nnmenma 
iBminea. Tbe oonletitB are clear reiidiah yelh»T. Tbe male cnlls (like 
the Tegot»ti»e) are formed by binary diiiBioo of the mother joint, with 
tbo diHtinction that they oeoae to sroir, remain Bmaller, and gradually 
BBBDine tbe yellowish red colour. Each anthoridinm de^elopeB by diri- 
aion of ita oontenta two apermatozoidB. At mntnritj thej are ejected 
with a jerk i when tree, (hey lie for a while niotionleea enoloaad in their 
pelatinouB envelope. Preaently they assume a tremnloiu motion, at last 
btirating the reside and swimming abonl. They ore protoplaatnic fuBi- 
form bodiea of about -015 mm. in length, coutenCa aparing, yellowish 
red ; at tbe anterior hyaline point are borne two flagella, below which 
are two minute palaatin;' voauolea. 

" Shortly after their exit they are to be found in the neighbonrhood 
of the oogonia. The whole cavity of Che oognniam bemmea pushed ont 
laterally, diBaolvingand leaving an opening at theapeiof tbe expaaaion. 
Tbe BpermatoEoidB aeetn now to bo no way aimlesa in their movements, 
their whole objeot being seemingly to effect a penetration ; with ^rcat 
energy they drive againat the wall, and retreat, and so persist for honra, 
nntil at last the movement ceases, and they shrink into formleas little 
masBes, Tbo actnal oimflnenee of the spormatoioid with the gonospbere 
was not observed, but the conoluaioa drawn by the author scemg to be 
legitimate. 

"The next change consists in the appearance of a thick gelatinoaa 
Btratnm directly on tbe sarface of the gouoaphere, which soon hai'dena 
intOKdonbly contoured membrane. After somednye tbechloropbTll with 
the Blatch granules gradnally diaappear, becoming replaced by the 
reddish -yellow oily Bubetance. In this nay we obtain from (he gonoaphcivo 
an ooepure surroonded by the mucous Injers of the oogonium. The 
anthor could never see any further development ; they laatod the whole 
Bulomn and winter without the alightest alloration. 

" In Bome inalancca the gonoBpheres on hairing bcoome enclosed by 
the gelatinons envelope began to germinate; they divided into two 
aegments. each tlien becomintf clothe<l by ita own gelalinotis envelope, 
and soon diviaionB followed jOBt as in the ordinary vegetative joints. 
The author auppoBea that these atill grern gonospberes could not have 
been fertiliied, and that only tbe latter pass over into a stato of rest." 
— ^rt. Joum. Mifr. Sci., 1877, p. 181. 

OiNi'B 17. HTDKUaUS. Ag. (1824.) 

Tliallus adtiate, gelnliiicnis, more or leee iirm, tubular, doii- 

gateil (2-4-12 iiiphea long), sometinioB variotifily divided, Btickj, 

enrface naked or Ueiieely covered with ilelicate filirea, wliich at 

tiiiiee are fasciculate. Cells in the lirgiuiiing globoec, or sub- 
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globose, afterwards elongated, or elliptic, sometimes conoid, one 
or other pole colourless, arranged more or less regularly in longi« 
tudinal families; tegument thick, at length diffluent, cells 
dividing in one direction, chiefly at the apex or periphery of the 
thallus. Propagation by means of agile gonidia. 

Bydmrus penioellatiui. Ag. Syst, p. 24. 

Thallus rather cartilaginous, olivaceous, of variable thickness, 
simple and naked below, divided above, and villous with dense 
fibrils. Internal cells elliptical or somewhat lanceolate ; tegu- 
ment very thin, scarce visible ; contents homogenous. 

Rabh. Alg. iu. 50. 

IJydrurva fcBtidua, Vauch. Kirch. Alg. Schl. p. 106. 

var. e. Dnoluielii. Habh. Alg, ni. 50. 

Thallus from an inch to a foot long, oftentimes sparingly 
branched, plumose with very dense fibrils. 

Size. Cells •006--0095 mm. {Rabh.). 

Hydrurua Ducluzeliij Ag. Consp. p. 27. Hass. Alg. t. 77, f. 
8. Rabh. Exs. 176, 873, 1193. 

Batrachoapermvm myosurua^ Ducluz. Conf. Montp. p. 76. 

Palmella myoaurua, Lyngb. Hydr, t. 68, E. 

Cluzella myoaurua f Bory. Diet. iv. 234. 

In alpine rivulets, on stones, rocks, &c. 

'* Boot Bcntate, blackisb, bard. Fronds cloBtered, solid, very gela- 
tinons, 2>6 inches long or more, 2-4 lines in diameter, freelj waving in 
the water, attenuated towards the apex, branched ; branches scattered, 
alternate, elongate, slender, beset with other more slender, short ramnli. 
Gelatinous mass pellncid, viscid, colourless under the microscope, without 
apparent margin, unless as the granules imbedded within its substance 
indicate such ; these are globose, green, formed on the stem and primary 
branches, most densely set in the ramuli, especially towards the margin. 
Colour of the recent frond brownish-oliTe, or dark brown, in drying 
green ; of the granules both recent and dry g^een." — Lyngbye. 

Odour in a recent state very oilensive. 

One or other of the many forms of this species has been called 
Pahnodactylon aubramosumt Nag., but we have not, as yet, seen any 
true British representative of that genus. 

Hate X, Jig* 4. a, natural size ; b, portion mag^fied 400 diam. 

Qeicvs 18. nPBaOCTTnrX. Nag, (1849.) 
Cells oblong kidney-shaped, with a dorsal chloropbyllose 
vesicle, 2-4-8*16 associated in free swimming families sur- 
rounded by an ample oval or kidney-shaped tegument. Pro- 
pagation unknown. 

Only two European species, both of which have been found in the 
British Isles. Both are usually found together, and it is possible that 
hereafter they may be referred back to one species, as Nageli pro- 
posed. 

B 
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MaphiocyUnn AgaidUknuai. Xag. Eiru:. Alg. p- 60. 

Cells pale green, almost homogenons, 4-G times as lon^ 
aa brond, spirolly arranged, in futDiliea of 4*8 cells; tegu- 
uieiit tliia viliicii encloses tLenj, length 2~3 times the breadlli. 

6iBK. Cells dittin. ■0038--0075 mm. {Rabh.). 

Eabh. Alg. iii. 62. Nag. Einz. Alg. f/oma minor), t. iii. 
C. a-h. Kirch. AJg. Schl. p. 112. 

In ditches, bogs, &c. 

Flate XI. Jig. 1. a, 4, families ; c. end view i d, free cells. All 



Xapluocytinm ITaegelll. Grun. Rabh. All/, in. 52. 

Cells dark green, granular, twice as long as broad, irre- 
gnlarlj disposed, families usually composed of 16 cells ; tegu- 
ment thick. 

SiZK. Cells diam. •011--022 mm. (Rnhh.). 

Nephroci/tivm Agardhianiim, majiia Nag. Einz. Alg. t. iii, C. 
fig.i.k.p. Kirch. Alg. Sclil. p. 113. 

In similar or the same places as the foregoing, with which 
it ie often associated. 

Hofe XI. Jiff. 2. a, b, c, familj gnmpB ; d, free celli. All magnified 
400 diam. 

OKtnja 19. OOCTflTZB. NSg. (1865.) 
Cells oblong, chlorophyllons, either solitary or binate, qua- 
ternate, or octonate; contained at first within an ample simple 
mother cell, at length free by dissolution of the membrane. 

This genua, as Mr. Archer has observeiJ (Micr. Jonm., !877. p. 106). 
comes vM-j near Nepfcroq/fiutii, tlie aeemingly only very tanRible dis- 
tinction (it ia a rery Hjnatant one at the Icasl), being the renifonn (not 
etiiplical) cells in the latter genns ; bat aa forma merely, of more or 
leag freqaent oconrrence, those referred to both the genera are indeed 
very distinct and constant. 

Oocyctla glgaa. Archer, Quart. JotiTn.3fifr.Sei., 1877, p. lOG. 
Mother-cell broadly elliptic, almost eiibglobose, large ; family 
usually consisting of two cells 

SiZB. Mother-cell ■06--O7 X ■O5--06 mm. 
In poola. Ireland. 

The brondlj elliptical cells are very large, andarorcallyBnbBphtErical. 
'■ The coll wall," Mr. Archer says, " is by comparison very (hick, with 
the somewhat nodular lilllH thickening at each pole; (he chlorophyll 
granules, in eiampk-s in which these were not too dense, coQld bo seen 
arranged parielally in a beentitnlly and cniicualy regular relicnlate 
manner, the ' meshes or interspaces of the interior snrface of the wall 
being bare of them. He had only aeen two yonng cells within tbeei- 
pnnded mollier-cell, fonr, eight, to sixteen being common in Oacystia 
A'aegtlii, In Biamplea about lo prodoce yonug indiTidDala, tbe oontenta 
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became more dense, and tbe reticaiated BTrangemeiits loat, or raUioi, 
jierbapi, more properly Hpeaking, the intotspBces become cloChnl with 
clilorophjil grannies. At first glance tbis might be mistaken, under a 
low power, for tbnt smBll form of ETemetpheera, viridU, n-bich ori^- 
nates nben tbe individnals of tbe ordinary large form produce simnl- 
tODeonslj four, in place of (wo danghter celJs ; bnt the evideat elliptic 
Bgare and the thickened poles, as well as tbe different arraDgemeut of 
tbe chtorephjU cootenls, nonld, on olater inspection, at once distiDgnisb 
Ibem. Mr. Arcber has drawn attention to the oeemiDglj carious Ter; 
great aipanaioD of tbe wall of the mother-oell, almost looking as if in 
anticipation, rather Cban as in conaeqnenoe of the growth of a jonn^ 
* brood ' uf two, four, eight, or Eiiteen daugbter-cells, so moch so thnt 
it elmoat bad tbe aspect of a fresh growth, rnthor than that of D mere 
■welling up of tbe old membrane." — Quart. Jaum. ilier. itci., IST7, 
J-. 106. 

Oocyatia setlsent. Amlter, in Quart. Joum. Micr. Sex., 1B77, p. 191. 

We are unable to give any description of Uiia species vbicli, 
as far br we are aware, bears onlj a manascript name. Neither 
we we able to give figures of either species, although we hope 
to do so beretifter, 

Gbnits 20. BZMO&PBOOOCCVB. Br. (1M9.) 

Cells united in fonre oa very short branches, dissimjlftr, the 

two ititermediBte contiguous oblique, obtuse ovate, the two 

lateral, opposite and separate from each other, Innate; families 

free swinuning, in botryoid clusters. 



Dimotphoeoecaa Innktiu. Br.Alg. Uni.p-H. 
Green, apices of the cells hyaline. 
8izB. Cells longitudinal diam. -Ol-'Ol^ mm. 
Babh. Alg. iii. p. S6. Archer, Quart. Joum. Micr. Hci., 
1872, pp. 195, 197. 

Floating in pools. N. Wales. 

We have been unable to make a socceufnl drawing from the 
tpccicnen we posiesa of this Alga, oe we have not seen it living. Ui. 
Archer, on reporting upon its occurrence in Ireland, criticised ibe only 
figure extant (in Kabenborst's Alg. Eur.J in tbe following terms : " Tli'i 
Upper or ontermost cells do not, as the; are made to seem, or ac the 
original desoription might lead one to infer, stand above the larger and 
lower (inner) cells as upon a common stipes, but tbe former grow off 
from Ibe latter, and remain joined thereto bj a short pedicle. The inner 
eels ore broadly reniform, and two stand opposite to eaob other at the 
apei of the supporting stipes, so as to present a tonate figure, and trom 
the lower port of the sions made by these it is that the pedicle of each 
of the pair of secondary, more or leas reniform, but anequolly lobeil, 
eells (one from each loner cell) slarta, the smaller lobes of these latter 
overlapping each other, and appOBcing, in a crowded clastor. like one 
oall, ouly of smaller dimensions, concGutrically posed above Ibu lower 
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cell, and as if on a common stipes, that is, as if all were ' in ramnlis 
^-quaternatim conjnnctsB.' " The larger lower cells are com- 
bined, inter se, by a soft irregalar colourless furcated (almost as if 
shriyelled) stalk, into a crowded colony or family. This branched clnster 
of cells requires to be broken up and pressed out ere the arrangement 
referred to can be seen. The structure and mode of arrangement of the 
cells (which are bright green, with a pale narrow little space at the 
upper extremity, and with large chlorophyll g^ranules) becomes thus of 
somewhat complex appearance, nor did it appear to have been made out 
fully by Braun himself, as conyeyed by his description. — SeC Qu>a/rt, 
Jowm, Micr. Science, 1872, pp. 195, 198. 

GBNU8 21. MZ80R00000U8. Ao^. (1849.) 

Thallas dichotomonsly branched, bearing the terminal cells. 
Cells globose, terminal, geminate or qnatemate. Division of 
cells in one direction. Propagation by zoogonidia. 

This genus is confined at present to a single species. 

aUachococcna conferricola. Ndg. Him. AJg, p. 82. 

Cells globose, even, geminate, temate or qnatemate, on the 
tips of the branches, bright green, delicately granular, destitute 
of a chlorophyllose vesiole ; stem hyaline, spariously articulated, 
often swollen at the angles. 

Size. Cells •0045--009 mm. {Rahh.). 

Rabh. Alg. iii. p. 54, fig. 29. 

Attached to filamentous AlgsB in ditches, near Stafford, 
August, 1849 (Rev. R. C. Douglas). 

This interesting little plant is liable to be overlooked on account of its 
small size and the delicate hyaline stem, only the pair, or more, of little 
globose green cells being at first visible. 

Hate XI. Jig. 4. a, two plants parasitic on Conferva; b, young 
plants; c, terminal branches with 4 cells ; d, swollen joints of stem; e, 
free cells. All magnified 400 diam. 
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Family IL PROTOCOOOAOBiE. 

Unicellalar algfe, in the strictest sense, chlorophylloos, with- 
out terminal growth, or raoiification, without a vegetatiye 
generation of ceils. Either single, segregate, or associated in 
families. Cells of the families either indefinitely increasing in ' 
number (then forming families) or of a definite number (then 
forming a ccBnohium). 

Propagation by means of gonidia, arising in the mother cell 
by free cell formation ; gonidia of two kinds, the one larger, 
macrogonidia, the other smaller, microgonidia ; the former 
oblong, mostly produced anteriorly into a pale bi-ciliate beak, 
rounded and greenish at the posterior end, deyeloping into an 
individual plant ; the microgonidia similar to these, and also 
motile, but passing after a short time into a quiescent state, and 
at last into resting spores, or hypnospores. 

This family is usually subdivided into the following sub- 
families: — 

1. PaOTOOOCOBiB. 5. HrDRODICTYB^. 

2. CHLOROOOOOAOBiB. 6. OPHIOOYTIBJS. 

3. PoLYBDRIBiB. 7. PEDIASTRBJB. 

4. SCBKBDBSMBA. 8. SoRASTRE^. 

9. CHARAOIEiB. 

Many of these small sab-families inolnde bnt a single genns, so that, 
in efiteot, the oharaoter of the sab-family is that of the g^nos ; henoe 
thej are of little value, especially in a local flora. 

Sub-Family 1. Protococoeji. 

Cells sphaeroid, segregate ; cytioderm thin, hyaline, without 
integument, swimming free, or, when not growing in water, 
forming a thin pulverulent stratum. Contents in the beginning 
homogenous, then granular, green, or reddish. 

Only one genns has yet found a place in this sab-family, of which 
one species is British. 

GiNUS 22. PB0T0G0GGU8. Ag. (1824.) 

Characters the same as in the sub-family. Propagation by 
mobile gonidia. 

PvoioeoeciM Tizidla. Ag. Rabh, Alg. ui., 56. 

Cells small, segregate, accumulated in a broadly expanded 
stratum, of a yellowish green colour, either pulverulent, or, 
during moist weather and after rain, somewhat gelatinous. 

Size. Cells •0025--004 mm. 

On the trunks of trees, fallen branches, and damp walls 
throughout the year. 

It is very probable that this is only a condition of PUurococeva vuU 
garis, 

Plate Xll.fig. 1. Cells magnified 400 diameters. 

F 
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Sub-Family 2. CHLOEOCOOCAOEiB. 

Cells spheeroid, citber eingle and free, furnished with a 
chloropbyllose vesicle and a pale lateral spot, sometimes with an 
ample tegitment, or more often accumulated in etrata or little 
cinsters. Propagation by zooHporeB, formed by diviaioa of the 
cell contents, escaping by rupture of the cell wall. 

GiNUS 23. CKLOROCOOOUK. Fries. (1825.) 
Cells Biibglobose, single or in clusters. Characters the same 
as the Gub 'family, 

A. Speeiet green. 
t Tegumtnt thin. 
OhloiQDoocam hnmioolam. (SUg.) Rabh. Kr. Fl. SachM, 137. 
Stratum effused, dark-green, pulverulent ; cells globose, 
Tariable in size, oft«n many united in families, invcdved in a 
common hyaline tegument; cell membrane thin, but thickening 
with age ; contents at first pale or yellowish -green, homo- 
genous, at length dark-green, granular. 
Size, Cells -017 mm. diam., or less. 
Rabh. Alg. iii. 58. 

CffSlococctig hnmicoltt. Nag. Einz. Alg. 85, t. 3, f. E. 
On the naked ground (.4. IF. H'i7/b). 

Plate Xil. jig, S, Cella and fnmily magnified 400 diametera. 
Chloiococcam fmstnlaiiini, (Carm) Rahh. Alg. iii.,S9. 

ThaDus effused, pnlvemlent, green ; cells globose, of medium 
size, associated in families which are involrud in a broud hyaline 
homogenous envelope. 

Size. Cells '007 mm. diam. ; families to -04 mm. diam. 

Hiematococciia frustulosus, Hass. Alg. 380, t. 81, f. 1. Eng. 
Fl. v., p. 395. Hnrv. Man. 181. 

Palmella fruitulom, Carm. MS8. 

On moist rocks. 

" It oacon ia the Form of a g^reyiah black, fragment^'; icnrf. On the 
Bligbteat pressure it separatee into oorpuscles of various forms, but 
niOBtlj Bpbicrical, bj'alino under [he mioroscop?, aumnindad bj a mem. 
branouB envelope, and including aeFeral granules.'' — Carin. 

Plate XII. fig. 2. FamiliCB mn^Sed 400 diameters. 

CUoioeocoum miuonun. (Orau.) Bahh. A!ff. in., 61. 

Tlialius crustaccouB, ycllowish-greon ; cells subgloboae or 
oblong, with a rather thick hyaline mucous envelope ; cell con- 
teuts KruginouB-green, homogenous. 

Cells, including envelope, ■016--02 x -01 mm. 



2v. 8c, Crypt. Fl., t. 825. 
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We haye retained this in its present position in deference to Raben- 
horst, to whom the species mast have been known. At the same time 
its flsrnginoas green oolonr seems to indicate an affinity with PhycochrO' 
mophycecB rather than the present order. 

" Plant producing spots on walls and stones of a yellowish green colonr, 
and at first very small, bat afterwards indefinitely larger, from a number 
becoming conflaent. First discovered in this country by the Bev. M. J. 
Berkeley on the freestone walls of Christ Ck>llege, Cambridge."— 
Qreville. 

Plate XII, fig, 4. Cells magnified 400 diameters. Some undergoing 
division. 

ft Tegument thick, 

Chlotoeocenm. gigas. Orun, in Bahh, Alg., No, 1486. 

Stratum thin, green, mucons ; cells globose, large, either 
single or associated in small families, always involved in a broad, 
distinctly lamellose hyaline tegument. 

8izB. Cells '012- -01 7 mm. diam. without the hyaline mem- 
brane. 

Protococcus gigas, Kutz. Phy. Gen. p. 145. 

In pools, on walls and glass windows. 

One of the finest species in this genus, and possibly not uncommon. 
We have met with it two or three times, but not in any great quantity. 
It must not be confounded with QUsocystis ampla. 

Plate XII. fig, 8. Cells magnified 400 diameters, b, in different stages 
of division. 

B. Species red, rusty , or orange. 

No British species in this section recorded. 

Sub-Family 3. PoLYKDBiEiS. 

Cells single, segregate, free swimming, compressed, 3-4-8 
angled ; angles more or less produced, sometimes radially elon- 
gated, either entire or bifid, mostly armed, oblong-elliptic when 
viewed laterally, rounded or rather truncate at the ends. Cell • 
membrane thin, even. Chlorophyll-mass mostly granular, 
equally distributed through the cell, sometimes with 1-4 reddish 
oil-drops. Propagation unknown. 

GKNU8 84. POLTSB&nJM. Nag, (1849.) 

Characters the same as above for the sub-family. 

A. Angles entire, 
PolyedHuat gigaa* Wittr, Sotvattenaalger, p. 33, t. 4, /. 4. 
Cells irregularly pentahedrical (rarely hexahedrical), angles 
obtuse, sides concave. 

Size. Maximum diameter of cells *065-*075 mm. ; minimum 
diameter '0d5-'045 mm. 
Archer, in Quart. Joum. Micr. Science xvii. (1877), p 105. 

In standing pools. 

This large and distinct species has the angles rounded and unarmed. 
Plate ^11. fig, \» a, b, o, cells in three positions, magnified 400, 
after Wittrock. 
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»oly««itam t«tiM«sie«m. i^. JB>iiu. Al§. 

Cells regalarly ietrahedrical ; angles obtase, macronate. 
8iZB. Cells *015-*03 mm. diam. 
Rabh. Alg. iiL 62. Archer, Micr. Joara., 1866, p. 62. 
In pools. 

This might posfliblj be mistaken far the end Tiew of some lipeoieB of 
Btawrastrum, against which error it is eeeential that beginners ahoald be 
caationed. 

PlaU XIII. fig. 3. Cells magnified 400 diameters. 

B. Angles radiato-elongaUd, 
Folyedzium laagiayinmn. (^Perty,) Bdbk. Alg. iii., 62. 

Qnadri-radiate, radii thin, elongated, scarcely thickened into 
a body in the centre. 

SizB. Length of arms *03-*05 mm. 

Phycastrum longispinum, Perty Kl. Lebensf. t. xvi., f. 30. 

In pools. N. Wales {A. W. WilU). 

A pecnliar species, which at first sight seems to have bat little re- 
lationship with the other species fignred. It is often found associated 
with Desmids, and delights in similar localities. 

Plate XIII. fig. 2. a, b, e, d» cells magnified 400 diameters. 

C. Angles lobed. 
Folyedzium eaonna. {Rolfs.) BahK Alg. m., 63. 

Cells irregnlarly tetrahedrical, with the angles prodoced, 
hyaline, deeply bilobate ; sometimes repeatedly bilobed, with the 
lobes mucronate. 

Size. Cells •025-*04 mm. diam. 

Staurastrum enoitne, Ralfs, t. 33, f. 11. 

In pools. 

" Frond Tery uregnlar and rariable in form. Sometimes the front 
view differs but little from the end one. Usually, however, there is a 
slight constriction at the junction of the segments, but I hare never ob- 
served any difference in the endochrome at that part. The spines, which 
are almost confined to the angles, are irregular, some simple and some 
branched. The end view has three or four broad and very irregular 
lobes ; these are spinous and more or less emarginate, and frequently 
one Icibe is much broader and more spinous than the others. Ihe spines 
on each lobe form two groups, separated by the notch ; they vary much 
in size, anH are either simple and subulate, or else forked ; sometimes 
the forked spines are again divided at the apex." — Ral/s. 

A very variable plant, formerly included with the Desmidieffi, but 
separated on account of its different mode of propagation. 

Plate XIII. fig. 4. Cells magnified 400 diameters. Lateral and end 
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Sub-Family 4. ScENEDESMEiB. 

Cells elliptic, oblong, or cylindrical ; coU-niembrane very thin ; 
cell -contents at first homogeneous, afterwards granular ; chloro- 
phyllose vesicle central or sublateral, and often a lateral colour- 
less spot; cells 2-4-16, either joined in a single series or forming 
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a coenobimn. Propagation by division in the cells whence arise 
gonidia, which nnite themselves into a coenobiom within the 
mother-cell, and are at length set free by the rupture of the 
cell-membrane. 

Gbnus 25. 'sGEirSBESKVS. Meyen, (1829.) 

Cells polymorphous, equal or unequal at the ends, often pro- 
duced into a spine-like horn. Frond or family composed of 
from 2 to 8 oblong, fusiform, or elliptic cells, connected into a 
single or double continuous row ; propagating by means of the 
repeated segmentation, in parallel planes, in one or two direc- 
tions, of each of the cell- contents into one or more brood families 
(not motile), set free by the bursting of the parent-cell wall.— > 
NOgeli, 

A. Cells unarmed. 
ScenedeaniM obtusna. Meyen, Bdbh, Alg. in., 63. 

Cells oblong or ovate, obtuse at the poles, 4-6-8 loosely con- 
nected in a simple series, or joined obliquely, 8-5 times as long 
as broad. 

8izB. Cells *0055-'007 mm. diam. 

Ralfs Ann. Nat. Hist, xv., p. 404, t. 12, f. 8. Brit. Desm. 
p. 198, t. 81, f. 16. Archer in Pritch. Infus. p. 758, t. 1, f. 
87-89. Hass. Alg. p. 894, t. 92, f. 15. 

In boggy pools. 

This speoiea appears to be much less common than B, qwadHcaMtdoL^ 
from all forms of which it may be readily distinguished, not only by the 
difference in the form of the cells and absence of spines, but the remote- 
Dfoes of one cell from its neighboar and their alternation. 

PlaU nil, fig, 5. CelU in families of 4 and 8, magnified iOO 
diameters. 

ScMMdMrnna aeutus. Meyen, Babh. Alg, in., 68. 

Cells fusiform or ovate-fusiform, acute at each extremity, 
2-4-6-8 united in a series, either single and straight, or double 
and irregularly alternate ; 8-6 times as long as broad. 

8izB. Cells •0085--0055 mm. diam. 

Ralfs Ann. Nat. Hist, xv., p. 404, t. 12, f. 6. Brit. Desm. 
198, t. 81, f. 14. Hass. Alg. 393, t. 92, f. i4. 

■ 

In pools and boggy places. 

var. b, obli^mis. Rahh, Alg, lu., 68. 

Cells elliptic, fusiform, arranged in two generally oblique 
series, the outer cell of each not in contact with any of those in 
the other series. 

Scenedesmus obliquus, Ralfs Desm. p. 192, t. 81, f. 15. 
English Botany, t. 2988. 

Scenedesmua triseriatus, Ralfs Ann. Nat. Hibt. xv., p. 408, t. 
12, f. 7. 



34 ciii'cni'UTfKJi;. 

var. e. dtmotphna. Pabh. Atg. in., 68. 

Cella ncate, i-9, placed evenly in a single row ; inner cells 
fusiform, outer externally Innate, 

Sceneiltsmria dimnrphui, Ral/s. Ann. Nat. Hist xv., p. 403, 
t. 12, f. 5. Brit. Deem. p. 191, t. iJl, f. 13. Hasa. Alg. 393, 
t. 92, f. 13. 

Fupmerlj tbe typical form and its two varieties were regarded as three 
separate specii^B, bat ihere scarcely seema gnffictenb reasou for tboa re- 
taining cbem. Kalfa wmte of thom long ago, " When the oells are tiearly 
naiform ^. acHtM ban some reaembluice to S. dimorphut ; but in the 
latter the cells are more slender, never ventrioose, acd are arranged 
t|nite evenly side by aide. It is more difficnlt to diatiDgnisb S. acutat 
from 5. nifigiini, and I am far from oerlain that Ebreoberg erred ia 
naiting them. The principal distinction ia that in S. acntus tbe uelU 
form only a aini^le aeries, which ia neverthelesa irregolar, on acoonnt of 
tbe alternate projection of the celta in oppoaile directions. In S. obliquMi, 
on the other hand, the oeils by divisiun form two distinct rows, wbioh, 
after aeparation, beaome two froniia." These oharactcristiea are )>etter 
shown in Ralfs' fignres than in our own, which are more intermediate, 
and show an irvident approximation to the typical form. 

Platf XIII. Jii}. 6. a, calls of tbe typical form ; 6, cells of tbe variety 
dimoTph'OB j c, of tbe variety obUqusi. All magnified 40U diameters. 

Scaaedaimna kntannatiu. Breh. RaTJ. Beam. t. 36, /. 27. 

Cells fuFiiform, 2-4-8, joined in a single or double series, all 
someivliat curved, usually ventricoGe, cuspidate at each extremity, 
the apices bearing a hyaline globule. 

SiZB. Cella ■OO25--0O35 mm. diatn., "013 mm. long. 

Rabh. Alg. iii. 63. Archer in Pritcb. Infus. p. 753. 
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a onienJialuj reaembloa 
arranKoments of the cells; but ia dtt 
other speciea by having tbi 
bules."— Rai/j. 

At the time the above was wriHt 
country, and is still the rarest apeci 
mainUined. 

Plata XIII. fig. 7. Cella magnified 400 diamoteri, 

E. Cells armed. 
SceBedesnna qnadilcBnlk. Breb. Ralja Desn. 190, 1. 31,/. 12. 
Cells oblong-cjlindrical, each extremity obtusely rounded, 
2-4-8, narrowly united, either in a single or donble series, all 
straight, the outer cells at each end (and rarely some of the 
interme»iiate ones) armed at each extremity with a recurved 

Size. Cells -OOSS-'Ol aim. diara. to -022 mm. long. 

Rabh. Alg. iii. 6r>. 

Scenedeamue qvadricawlatwi, Rfllfe Ann. Nat. Hist, xv., p. 
402, t. 12. f, 4. llass. Alg. 392, t. 92, f. 12. Jenner Fl. Tun. 
Wella, p. 200. 

lu staudiug water. 
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The oommonest of British species. A yarietj has been described 
which differs only in being entirely destitute of bristles. We can con- 
firm Balfs in his obsenration that the species of this genns frequently 
make their appearance in clear water that is kept in glasses or bottles 
and exposed to the light. He says that he has repeatedly noticed the 
appearance of 3. acvtu8 var. obliquus in bottles containing DesmidieaB, and 
sometimes its rapid increase so as to outnumber its companions. Speci- 
mens obtained in this manner, he adds, are frequently more or less 
distorted. In little aquaria the present species often becomes a nuisance 
from its profusion. 

Plate XIIL fig. 8. Cells magnified 400 diameters. 

Sub-Family 5. Hydbodiottb^. 

Indiyidual cells oblong-cylindrical, united into a reticu- 
lated saccate coenobium, all fertile, some producing macro- 
gonidia, which join themselves into a coenobium within the 
mother- cell, others producing microgonidia, which are fur- 
nished with two vibratile cilia and a lateral red spot ; these 
escape from the parent-cell, and, after a brief motile period, 
subside into protococcoid, thick-walled spores. 

Genus 20. BTDRODIOTTOir. Roth. (1800.) 

Characters the same as in the sub-family. 

" The genus Eydrodictyon comprises, as far as known, but a single 
species, which is common to North America and Europe. It grows in 
great abundance in the neighbourhood of Philadelphia, especially in the 
ditches and stagnant brick ponds in the low grounds below the city, 
known as the ' Neck.' There it yery frequently forms fioating masses 
several inches in thickness, and many feet in extent, so that with the aid 
of a rake it could be gathered by the bushel. When thas in mass the 
colour is very generally ding^ and yellowish, although the fronds, when 
in active vegetative life, are mostly of a bright, beautiful green. The 
plant is in greatest profusion in June and July, after which time it 
gpradually disappears, until in the autumn it is scarcely to be found, but 
early in the spring it reappears. The very yoang fronds are minute, 
oval, cylindrical, filmy-looking closed nets, with the meshes not appre- 
ciable to the eye ; when growth takes place the fronds enlarge, until 
finally they form beautiful cylindrical nets, two to six inches in length, 
with their meshes very distinct, and their ends closed. In the bright 
sunlight, they, of course, by virtue of the life functions of their chlorophyl, 
liberate oxygen, which, being free to the interior of the net, and its exit 
barred by the fine meshes, collects as a bubble in one end of the cylinder, 
and buoys it up, so that, the heavier ends sinking, the net is suspended, 
as it were, vertically in the water. I know of few things of the kind 
more beaatiful than a jar of limpid water with masses of these little nets 
hanging from the surface like curtains of sheen in the bright sunlight. 
A few cells collected in the fall or early spring, if put into a preserving 
jar, and the water occasionally changed, will multiply, and in a little while 
become a source of frequent pleasure to the watcher. 

" As the fronds increase in size they are always in some way or other 
broken up, so that, instead of being closed cylinders, they appear as 
simple open networks of less or greater extent. The extreme length to 
which the frond attains is, I think, very rarely over twelve inches, with 
meshes of about a third of an inch in length. The construction of the 
frond is always the same. It is composed of cylindrical cells united end 



to end in such a way as to form polygonnl and moetlj' pentagonal 
maaheB, the size of which varies with theai^e of the plant. Tbego cella, 
wbiob are oloaely Donjoined, but have no passage-wafi between them, 
Brempable of iDiiepondaiit life, bo that the Byjindiclynn may be looked 
n|ion as an i.'tabonl^ type of a cell-family, one in nhioh oells are con- 
joiaed in aooordanoe with a defioite plan, so as to make a body of definite 
shape and siie, yot in whioh eaob cell is an independent boinfc, drawiug 
nothing from ita neighbours. The oclla themaelvea are oylindrical, with 
a thickiah cellnloee wall, and having no naalei. Their chlorophyllona 
protoplaam is ^nnlur, and is placed in the exterior portion of the oell, 
forming thoa, within the outer wall, a hollow cylinder, in which are im- 
bedded starch granules, and whose interior is occupied with watery 
contents. The Hydrttdicli/na oell, when onoe formed, is oapublo of growth, 
but not of going through the asnal process of cell multiplication bj 
division, »o that cho adult frond is composed of just as many and, in- 
deed, the same oells as it had in its earliest infanoy. 

'■ So trnu seiual reproduction has as yet been discovered in the water, 
nets. There have been described, however, two forma or methodB in 
wbioh the Hptwiea inaltipliea, both of Ihera oconrrinsf by means of cootiie 
Rooaporcid bodies. In the one case these develop itnmediately into the 
new plant, whilst in the other, before doing no, they pass throngh a 
resting stage. Of the life history of the latter, the rnvtragoaidia, I 
have no personal knowledge. 

"The investigation of the production and development of the niftcr^- 
gonidia, however, has occopied considerable of the time devoted by 
myself to the mioro>(cope, and I have seen large numtters of speoimena 
iu almost all the stages of dovelopmnnt, I have never bean able to 
doteot any decided motion in the masrogmidia. 

"They are formed in the protoplasmic stratnm already alluded to na 
ooonpying the oater portion of the inferior of the Ht^dradict^'in oell. 
The Srst alteration in this, presa^nic their formation, is a disatipeaTBnce 
of the Btarah grannies, and a loss of the beautiful transparent green 
colour. Shortly after this, even before all traces of the starch-icniiu 
aie gone, there appear in the protoplasm nnmeraus bright spots placed at 
rogolar intervals ; these are the centres of devolopm >nt, around which 
the new bodies are to form. is the pryicess goes on, the chlorophyl 
grannies draw more and more closely around these points, and at the 
same time the masa becomes more and more opaque, dull, and yellowish 
brown in oolour. This condensation continues nntil at last the little 
masses are resolved into dark hoiragonal or polygonal plates, distinctly 
Bepnrated by light, sharply dsSned lines. It) some the original bright 
central spot is still pacoeptible, hat in others it is entirely obaoared by 
the dark olitorophyl. The separation of chese plates now becomes moro 
and more positive, and rhey bejin to become conve«, then lenticalar, 
and are at last converted into free, oval, or globnlar bodies. When 
these are fully formed they are said to exhibit a pecoliar trembling 
motion, mutually crowding and pushing one another, compared by A. 
Braan to the rostteas, uneasy movement seen in a dense crowd of 
people in wbioh no one is able to leave his place. Whilst the prooess 
jiiat described hasbsen going on, the outer oell u lose wall of the Hijdro- 
diptyon cell has been undergoing changes, becoming thicker and softer 
and more and more capable of solution, and by the time the gonidia 
are formed it is enlarged and cracked, so that the room is horded 
them to separate a little distnuce from ooo another within the parent- 
cell. Now the movements are said to become m-iro active— a trembling 
jerking which has been nomparod to the ebullition of b'tiiing water. 
There is, however, with this a very slight change of space, and in a very 
abort time the gonidin arrange themselves so as to form a little net 
irithin the parent-cell, a miniatuia in all important portioulars of the 
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adult Hydrodietyon, The primary cell wall now beoomes more and 
more gelatinooB, and aeon undergoes complete eolation, so that . the 
new frond is set free in its native element. 

** It is evident that when the species is multiplied in the way just 
described the birth of the new frond is consentaneous with the death 
of the old cell. But when the Hydrodictyon disappear in the fall, it is 
months before they reappear in the spring. It is, theVefore, erident 
there must be some other method of reproduction. This slow deyeMp- 
ment of new fronds takes place, accoi^ing to Pring^heim, by means 
of little motile bodies which he calls DaueraohwarmeTf which has been 
translated in English Chronispores {statosporea, Hicks). M. Braun stated 
already some years since that sometimes, instead of the Hydrodictyon 
producing the ordinary reproductiye bodies (maorogonidia), there are 
formed in the cells much smaller and more active bodies, the micro^ 
ganidieL The changes which occur in the production of these are very 
similar to those already described as happening when the macro- 
gonidia are formed. When the chronisporea are formed, however, they, 
instead of uniting together, escape in a free, distinct condition with 
the water. They are now small ovate bodies, with a large anterior 
transparent space, to which are attached a pair of cilia, and their life 
and history, according to Pringsheim, is as follows : — For a few hours 
they move about very actively in the water, and then, dropping their 
cilia, and acquiring an outer cellulose wall, pass into a quiescent stage, 
in which they closely resemble Protococcua granules. They are capable 
of living in this state for a long time if kept in water. They can also 
endure dessication if the light be excluded during the process, but if it 
be present, they wither and die, and cannot be revivified. 

** After a longer or shorter period, but never shorter than three months, 
according to Pringsheim, they recommence their life, provided they be 
in water. For four or five months after this the chief change consists 
simply in an increase in sise. The dark green protoplasm is arranged 
around the exterior of the cell ; within are the more fluid colourless con- 
tents, the whole body still looking like a Protococcua cell. After a size 
of about ^th mm. is attained, the endochrome divides successively into 
several portions. The external layers of the surroanding wall now give 
way in some spot, and allow the inner layers to protrude and form a sort 
of hernial sac, into which the several endochrome masses soon pass, at 
the same time assuming the well-known characters of true zoospores. 
From two to five of these bodies are thus produced out of each original 
miorogonidium. They are large, ovate, biciliate, and, generally, soon 
escaping from the hernial sac, move about actively in the water for a 
few minutes. Sometimes, however, they settle down within the genera- 
tive utricle. In either case, after a little time, they become motionless, 
lose their cilia, and develop into polyhedral cells, which are stracturally 
remarkable for having their angles prolonged into long, horu-like ap- 
pendages. Under favourable circumstances, at the end of a few days, 
the bright green endochrome of these undergoes similar changes to 
those described as presaging the production of the microgonidia, and is 
finally formed into zoospores, which, in from twenty to forty minutes, 
unite, within the polyhedron or large cells, into Hydrodictyon^ which is 
finally set free by a solution of the cellulose coat of the polyhedron. The 
network thus formed differs in no essential way from that which arises 
in the better known way, except that it is composed of much fewer cells. 
It is generally a closed sac ; but when the polyhedron, out of which it is 
developed, is small, it is sometimes merely an open network. Its after- 
history appears to be identical with that of the onlinary Hydrodictyon 
frond."— Dr. H. C. Wood, " Afnerican F. Water Alya," 
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HydrodlctTon ntiioiilktim. Roth. Rabh. Alg. 66. 

Size of the families (net) variable ; ftlao of the cells (forming 
the meshes) and the gonidift, according to circumstances. 

Enff. Flora v., p. 359. Harv. Man p. 140. Eng. Bot. (Ed. 
2) t. 2504. Hook. Scot ii. 80. Gray. Arrang. i., p, 300. Hass. 
Alg. 225, t. 58. 

Conferva reticulata, DiUw. Conf. t. 97. Eng. Bot. (Ed. 1) 
t. 1687. Hnds. Ang. ii. 596. Relhan Cant. 444. Hull Br. 
F1.831. Abbot Bedf. 275. With. \i. 132. Ray Syn. p. 59. 
Dillen. Muse. 20, t. 4, f. 14, 

In clear water. 

For the derelopmoDt of th[a Bpooiea see remarka iiiidor th<> ^nas, and 
alROBTi elaborate aoooaat in Brann nn RojuroneBoence, pp. 1:17, ITl, 190, 
197, 222, and 261 . Obserrations by Cubn " Der MikroBkopischan A.lKen 
nnd Pilze," p. 109, and Priugshoiui " Dane rsoh warmer des WasBor- 
netzes" (Berlin. 1861). 

Plate XIV. Ji^. 1. a. "Water net." natnral aiio j 4. one of tho 
" meshea " magnilied ; o, cell witb miaro|;0Didia X 300, after Cobn ; i1, 
portion o( Oell witb an^lar macrogonidia X 30J, after Cobn; a, free 
maorogonidia I /, active maorogonidia X 600, 

Suh-Family 6. OpinocYTiEiE. 

Cells cylindrical, unfequi polar, at first short, then elongated, 
either varionsly curved and contorted, sometimes circinate, one 
or other pole attenuated into a thin, short stem, free swimming ; 
either straight or more or less curved, collected in an umbel with 
a simple stem, or being repeated, forming a composite umbel. 
Cell'ContcDtfi parietal, homogenous or granular, green, sometimes 
mixed with scattered reddish or brownish globules. Propaga- 
tion by gonidia. — Rabh, Alg, Enr. iii, 66. 

Geni'S 27. OPHXOCTTIUBI. mg. (1849.) 

Colls cylindrical, at first short, then elongated, variously 

curved, sometimes circinate, attenuated at ODe extremity into 

B short, thin stem; free swimming. Propagation by division 

of cell'contents and formation of gonidia, 

Kabenhorflt nnites the following Renu 
the abaiacbsrg of tbe sab-fatnily, but v 
Brann and keep them diatinot. 

Ophlooytitiin ooehlaare. fir. AJg. Unic. p. 64. 

Slender, pale green, often very long, filiform, variously curved, 
circinate, or more or less loosely spirally involved ; stem short, 
apine-like, acute or truncate ; coutonts homogeneous, 

Si8B. Cells -OOo-'OOZS mm. diam.; length variable. 

Archer, Micr. Jouru. 1866, p. 63. Rabh. Alg. iii. 67. 
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Ophiocytivm, «* Science Gossip," June, 1867, p. 127, fig. 108. 
In pools, mixed with other algie. 

Fiaie XIV* fig. 2. a, jonng cells ; e, older cells ; 5, matare oell X 
400. 

Gbnxjs 28. 8GIADIUM. Braun, (1855.) 

Plant from a single individual producing a family. Thallus 
(solitary) adnate, unicellular ; cell elongated, cylindrical, 
straight, attenuated at the base into a slender stem. Gonidia 
about 8, resulting from division of the cell-contents, at length 
protruding from the ruptured apex, retained at the mouth and 
extending in the form of an umbel, each individual becoming 
developed into a cylindrical cell like the mother-cell. This pro- 
cess is repeated to a third, or sometimes a fourth generation, 
forming a composite or decomposite umbel. Ultimate cells 
producing free biciliate zoogonidia. 

The oylindrioal oell of Sciadium possesses aniformly distributed green 
contents, which are interrupted, in perfectly developed cells, by light 
cross streaks, and are divided into a row of 5 to 8 about equal masses, 
which become gonidia. I could not detect nuclei in the individual seg- 
ments of the contents passing into the formation of gonidia. — Bravm, 
RejuvenescencBf p. 260. 

Sciadiuat avbuacula. Braun UnicelL Alg, p. 106, t 4. 

Umbellate. Cells straight (rarely falcate), obtuse at the apex ; 
stem about as long as the diameter of the cells. 

Size. Cells '0038 mm. (rarely '007 mm.) diam. 

Sciadivm arbuscttla, Micr. Joum., 1866, p. 4. Archer, Micr. 
Jonm. xii., 1872, p. 814. 

Ophiocytium arbuscula (Br.), Rabh. Alg. Eur. iii. 68. 

Attached to confervoid algsB and aquatic plants. 

Braun, writing of this species, says — " It displays an originally obovate 
tube, generally becoming elongated into a cylindrical form, obtuse 
above, and prolonged into a slender attached pedicel below. The con- 
tents consist of uniformly green mucilage, in which a small vesicle 
may sometimes be distinguished, but only in the earliest stage of growth. 
The pedicel is transparent and colourless, and secretes at its base an 
originally yellowish brown, afterwards dark brown mass, which gradually 
expands into a diso-shaped foot. When the growth is completed the 
green contents become divided into several masses, developing into a 
series of 5>8 germ cells ; the cell membrane dehisces, throwing ofiF its 
summit as a finger- stall-shaped cover, but the germ cells, instead of 
leaving the open tube, all collect at the point of exit with their inferior, 
narrower, and somewhat pedicellately elongated ends sticking in the 
tube. Thus is produced a capitule, and by the advancing g^wth of the 
young family an umbel formed of individuals exactly resembling the 
parent individual from which they originated. The emptied mother-cell 
tube remains as the stem and support of the umbellate family, and 
gradually becomes filled from above downwards with the same yellow and 
veddiah brown secreted substance which it exhibits at its own base. The 
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im)«rrect hirth of the Rerm oella jnat describofl ia repeftl«d ti 
eition l« the third, and montl; eyoa to tbe fonrtb ^neralion. Ho tli&t 
little arborosoeiit (jronpa are pnxjnoed with twice or tlirice-repcttte<1 am- 
brlTnte ramiHoBtion, till at ieogtli the oells which fonn the onteraioat 
nmbpllnleg toatter oat thoir germ cella, which, after a short Bn-arming, 
fix themselves Bgnin to be dsTelopoil into lamified gtooka of new 
familipB "—Brawn Jt«jKummc»ncB, p, 187. 

Plaff Xr. a, ft, yoQntt oella; c, eommenoement of theSnt Benaration 
of dannhtarwjplls i rf, rnrtberprogreggof the first generation of progeny j 
«. second generation beinjr eToWed from the fiwt ; /, old plant evolTJng a 
third generation X 800, after Braun ; j, zoogonidin. 

Sub-Family 7. Pediastee^. 
Ccenobiiim iliscoid, plane. 



GENia 29. PaUutavm. Me^m. (1829.) 
Ccenobinm plane, frond-like, discoid, or Btdlate, free swim- 
ming-, fomied of cells in a single, rarely in the centre in a 
donble stratnni, continiions, or with the cells here and there 
inlcrrnpted, perforate or clalhrato. Cells polygonal, central 
entire or eligiitly emarginatc. those of the periphery entire or 
two-lobed,, the lobes wedge-shaped, either simple or two-toothed, 
Eometimes elongated into a horn. Cell-contents green, homo- 
gcneonB at first, then granular. — Rabh. Alg. Eur. iii. G9. 

Fartnerl; this eeiios was inclnded in Desmidiacera, bat the knonledga 
of ila life history has shown that it haa no relationship with the Cau- 
jngalK. Rraan illnatrated the developraoot of one speoies (Eojnvene- 
acence, PI. III.), and we have reproduced some ot hja Sgurea (on PL XYl.) 
Fig. 1 ia an old dieo, in great part emptied by the birth of guoidia. 
Several of the empty celli exhibit B croaa atit. ihrongh which the con- 
lonta hare been diaoharged. The order in which this emptying took 
place is indicated b; the letters a, ft, o, d, t. One cell ia in tbe act ot 
discharging the gonidia, those having in part entered the projecting por- 
tion of the hemia-!ike vesicle, formed by the swollen iunernioBt layer of 
the membrane of the mother-cell, in part atiU remiuning in tbe internal 
cell cavity. Three other oella atill posaeas their perfect contents in 
different conditiona. Two of them are lilled by aixtecn extremely closely 
crowded (-onidia, only half of whJoh are visiblB, as they form a double 
layer. Ilie third nnemptied cell ia in the actual transition to the forma- 
tion of goniitia. It exbibila the Brat division of the contents into two 
haliea, one of wbii:h already appears halved again. B^g. 2 ia anow-bom 
family immediately after the birth. Tbe innermost layer of the mother, 
cell has wholly emerged from the old cell, as an extremely thin vesicle, 
enclosing the gonidia, the gonidia in the interior moving aotivelj. Pig. 
i) ia Ibe same family, as seen from the npper anrface. Fig. 4 ia the same 
family, a quarter of an hour after birth. The gonidia, now at rest, have 
arranged themselves in a plane disc. PJg. 5 is the snrfaoe of the same 
family at the same slaffe- Fig- 6 the aame family one hoor after birth. 
The emarxi tint ion of llie cells bnn proceeded farther. Fig. 7 the same 
again, but fonr honia after the gonidia ccBAod to move. The einsrginalion 
of the bOTdor-oells baa passed int« the formation of boras, Tbe cells ar» 
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not eren yet closely oonneoted togetber, bnt. exhibit spaces between 
them, BO that in this stage it resembles P. peHiuum, Not nntil the 
second day do the cells become closely applied together ; the horns ac- 
quire their proper shape and length at the same time. All the figures 
are magnified 400 diameters. 

The number of cells which enter into the composition of a single disc 
Tary in the same species, so that it cannot be accepted as a character. 
The arrangement and limit of species adopted are those proposed by 
Brami (*' Algarum unteelZarufn,'* 1855). 

Plate XVI. figa, 1 to 7. Development of Pediasbntm, after Brann ; 8 
a, 6, io(>gonidia. 

Section 8. diactinium. Braun, 

Cells of periphery emarginate or bilobate, lobes entire. 

P^diastram selentta. KuU, Ifahh. Alg,iu,7B. 

Coenobinm orbicular, entire, formed of 8-16 (rarely 81) cells. 
Cells of periphery narrow, Innate, acutely lobed ; cells of disc 
slightly excised, central one fiye-angled ; substance firm, rather 
thick. 

Size.* Coenobinm -028-*085 mm. diam. 

Brann Unicell. Alg. p. 88. Ralfs Desm.t. 21, f. 5. 

Pedicutrum Napoleonts, .B,B\fs Ann. N. Hist. xiv. (1844) t. 
12. f. 6. 

Pediastrvm elegans, Hassall Alg. t. 86, f. 1 9. 

Pedtastrum lunare, Hassall Alg. t. 92, f. 8. 

In bogs, moor pools, &c, 

Piate XVI, Jiff. 9. a, 8-celled coenobinm ; b, 16-oelled coenobinm X 
400 diameters ; e, marginal cell. 

P«diaatram angiUoaiim. Mr, Rahh. Alg. ni. 78. 

Coenobinm orbicular, oblong, or subreniform, continuous, 
composed of 8-16-82-64 cells. Cells all even, angular, those 
of the periphery truncate at the base and dilated upwards, more 
or less deeply notched in the middle, the lobes obliquely trun- 
cate, outer angle very shortly apiculate, inner one ending in a 
short horn. Central cells 5-6 angled, slightly repand in front, 
marked with a small transverse oblong pallid spot. 

Size. Coenobinm '12 mm. diam.; cells *019 diam. 

Hass. Alg. t. 86, f. 14. Ralfs Desm. t. 81, f. 11 a b. 
Brann Unic. Alg. p. 84. 

Pediastrum Boryanum, Ralfs Ann. Nat. Hist. xiy. (1844) t. 
12, f. 7, upper. 

Pediastrum excavatum, Hassall Alg. t. 92, f. 6. 

In bogs. 

PUUe XVI. fig. 10. a, marginal cells ; b, 16-celled coenobinm ; e, 8-eelled 
coenobinm X 400 diameters. 

* The size mast depend on the number of cells of which the cosnobiam 
is composed ) hence throoghoat this genns the dimensions giren must only 
be accepted as approximate. 



PediftstTnin BoTTKnnm. TVrp. Ruih. Alg. : 



. 74. 



Cffiiiobium orbicular, oblong, or elliptic, variable in size, con- 
tinuous, bright green, compoaeii of 4^8-16-32-64 (rnrely 128) 
cells. Cells of periphery more or less iJeeply emarginate, or 
two-lobed, lobes horn-like, bonis colourless, short or long, 
straight, obtuse or nearly so, Bometimes n little thickened ; 
central cells very closely concrete, 4-6 angled, angular or trun- 
cate in front, or slightly repnnd ; membrane decussately punc- 
tate. 

Size. Cells ■02--002 mm. transverse diam. 

Braun Unic. Alg. p. 86. Ralfs Ann. Nat. Hist. xiv. (1844) 
1. 12, f. 7, lower. Ralfs Desm. t. 31, f. 9 a. Hassall Alg. t. 
86, f. 13. 

Patiaatrum hfxactig, Hassall Alg. t. 92, f. 5, 

Ptdiaatrvm NapoUonig, Ralfs Desm. t. 31, f, 7 a and d (ahort- 
Lomed form) ; f. b (long-homed forni). 

Pediaatnim timplex B. ervcialum, Ralfs Deam. t. 34, f. 15 d. 

Pediastrtim granulatvm, Braun " Rejavenescence," pi. 3,4 
(English edition). Pritch. Infus. t. 1, f. 59-69. 

In boggy pools. 

PlaUXTI.fi.}. 11. a, 4-collQd iMEnobiam j 6 and ., 1 6.oelled eiBno- 
bium; a, S2.oelled ccenobiam ; if, S-ocUod ccsDobiQm X 400 diametcTB. 

rar. B. giMinUtnn. JTtifi. 

Cells ftB in the preceding, but all the cells and the horns dis- 
tinctly grannlati'd. 

Braun Uiiicel. Alg. p. 90. 

Pediaslntfit granulatuni, R^lfa Desm. t. 31, f. 8. 

In the same localities. 

Plett rPI.fig, 12. a, b, S-celled Meoabia X 400 diameters. 
Fedlaatrani litdaiitiilnm. Br. Unic. Alg. p. 91. 

Ceenobinm orbicular or oblong, continuous, deep green, 
sometimes bluish green, nearly blue, composed of 16-32 cells; 
cells of periphery two-lobed to the middle, lobes straight, pro- 
duced into a truncate, bideutate horn ; central cells 4-5 angled, 
slightly repand in front. 

Rabh. Alg. iii. 77. 

Pediastrum ellijAiaim, Tar. /3., Ralfs. Desm. t. 31, f. 10 a, b, c. 

In boggy pools. 

Distiitgiiiabed by the nBrginal cells being dirided into tiro obtnm 
lobeB, reBBniblJDB blunt honip, eocb of whicb is two-toothed. 

Plate XIII. fig. I. n. part tit a 32-oellcd emiiobiiini ; b, larger 3!. 
celled cmnobiuiii, after Kalf», x 400 diaineterE ; c, lG.celled oo^nobiam ; 
d, margina! cell. 

rediaatnuu constiictnin. Rati. t. SG, /. 15, 16. 

Cienobiiim orbicular, or nearly orbicular, bright green, con- 
tinuous, smooth (?), composed of 16-32 cells; cells of the 
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periphery irregalarly two-lobed, sinus narrow, lobes nneqaal, now 
and then constricted at the base, produced into an obtuse, rather 
thick horn ; central cells polygonal, repand in front. 
Rabh. Alg. iii. 77. 

Pediaatrum ellipticwn, Ralfs Desm. t. 31, f. 10 d, 
Pedicatram Boryanum, fi,, Ralfs Ann. N^at. Hist. xi7. (1844) 
f. 8. 

In standing water. 

Braan suspects the verity of this species, which we hare nerer seen. 

Plate XVI /.fig, 2, a, 82-oelled cosnobiam ; h, 16-oelled coBaobiam X 
400 diameters, after Balfs ; e, marginal cells. 

Fediaatram gsaoUe. Br, Unic, Alg, p. 93. 

Cells quatemate, closely joined in a circle, centre^ open, 
rarely closed ; cells deeply two-lobed, lobes ovate, produced 
into a long divergent, acuminate horn. 

Rabh. Alg. iii. 75. 

Pediastrum simplex, Ralfs Desm. t. 34, f, lb a b. 

In pools. 

This appears to be a very rare species, at first referred to P. simple* 
Meyen, from which it differs in the cells, being deeply two-lobed. 

Plate XVILfig, 8. 4.celled coenobia X 400 diameters, after Balfs. 

Pediaatnun pertiuum. Kutz. Phy, Oerm, p. 143. 

Coenobium orbicular, pierced with lacunae, of variable size, 
composed of as many as 64 cells ; cells of the periphery loosely 
connected at the base, bilobed almost to the middle : lobes 
straight, produced into a hyaline horn, sometimes acute, some- 
times obtuse or truncate; central cells more or less exactly 
quadrangular, emarginate in front, even, with two paler spots. 

Size. Perfect cells •016-'022 mm. transverse diam. 

Rabh. Alg. iii. 75. Ralfs Desm. t. 31, f. 6 a, b. Braun 
Unicell. Alg. p. 92. 

Pediastrum Napoleonis, Ralfs Desm. t. 31, f. 7 c and e. 

Pediastrum selenoea, Kutz., Pritch. Inf. t. 1, f. 53. 

In pools. 

Plate XVII, fig. 4. a, h, c, 8-celled coenobia ; d^ 32.celled ooenobinm ; 
e, IG-celled coenobium. 

var. h, olatluratiim. Br, Unicell. Alg. p. 93. 

Disc pierced with larger openings ; central cells deeply 
notched and bilobate. 

Pediastrum cribri/orme, Hassall Alg. t. 92, f. 4. 
Plate XVII, fig. 5. 16-celled coenobium. 

var. c. braohylobvm. Braun Unicell. Alg, p. 93. 

Cells larger, those of the periphery emarginate or trian- 
gularly notched, shortly two-lobed ; horns very short, truncate, 
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or almost obsolete ; coils of the disc perforated 'nith stnaller 

openiogB. 

Pediagtrum tricyclam. HaHsall A1g. t. 93, f. 1> 

Pedxattinm Napoleonic, Hasaiill Al^. t. 92, f. 10. (7) 

not XVII. fig. 6. a, B-oailed ccBoDbium ; ft. Ifi-ooUed ccenobiam, tig. 

it J, nuugioai cell. 

SeCTIOK 4. TETBACTLVirSI. Braun, 

Cells of periphery em&rgiuate or bilobate ; lobes emargi- 
nftte, bidsDtate, or bifid. 

PvdlMtnun EkT«nb«eU, Br. Bahh. Alg. Hi., 72. 

Cranobiuia orbicular or oblong, perfectly cloaeil, coniposeil of 
8-16 cells, or qiiarfrntc, of 4 cells, which are wedge-shaped, 
deeply lobed and arranged in the form of a cross ; cells of the 
periphery cuncate, truncate at the base, deeply bilobate; sinna. 
narrow, lobes obliquely truncate, more or leas notched, interior 
angles twice as long, all acnte, or shortly append iculate ; central 
cells yellow green, polygonal, one side repand or deeply notched. 

Pritch. Intiis. t. 1, f. 52. 

Pediastrum letrai, Ralfs Desm. t. 31, f. 1. Balfs Ann. Nat. 
Hist. xiv. (1B44) t. 12, f. 1. Hassall Alg. t. 86, f. 17. 

Pediaatrum htplar.Ui, Ralfs Ann. Nat. Hist. xiv. (ia«) t. 
12, f. 5. Ralfs Desm. t. 31, f. 2. 

Pediastnan timpltx, HasBall Alg. t. 8. f. 17. 

Pediusti-um biradiatiim, Rnlfs Desm. t. 31, f. 3, i. 

In pools and boggy places. Not uncommon. 

Very variable in size. The 4-celled ctenobia are often to be met 
with, mixed with Dusmids uid other Algra. 

Plate XVIt. fig. 1, a, timr-oelled cmnobiaj t, 8-oolled ctanobia i c, 
6-celled oceaobium of nnnsuul form, after lUlfB. 

TW. a. tennaatnm. Braun Vticell. Alg. p. S7. 

Lohes trnncato. 

Pediaatrum bimdiaWn. Ralfs Desm. t. 31, f. 4. 

Plats XVIII. fig. 1. ft, a-coUed crenobia. 

var. b. akclBum. Braim Vnirell. Alg. p. 97. 
Lobes slightly notched, emargionte. 

PlaiB XVIII. fig. 1. d, 4-celled ctHnobinm; a, B-celled ccooobiuiDi 
i, It, 16-cclla<l Dcetiobia. 

TBT. c. onapldatnm. Bmun UiiiceM. Alg. p. 97- 
Lobes deeply notched, evidently hidentate or bicuapidate. 
Pediiteliim biradiatiim, Rolfs Desm. t. 31, f. 3. 
In stagnant water, throughout Europe generally. 
Plate XVIII. fig. 1. g, K ccsnobia ; /, margiiial cell. 
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Pediastmm rotula . (Ehr.) Br, Unicell, A Ig, p. 101 . 

Coenobium orbicular or oblong, size and namber of cells 
variable, 4-8-16-32, pierced with openings, bright green, even ; 
cells of the periphery truncate at the base, more or less dilated 
upwards, deeply bifid, sinus acute, lobes straight, narrow, biden- 
tate, teeth erect or divergent, somewhat bent ; cells of the 
centre variable in form, usually polygonal, repand, or notched, 
containing a single paler spot, sometimes not visible. 

Rabh. Alg. iii. p. 79. 

Pediastrum heptactis, Hassall Alg. t. 92, f. 9. 

Pediaatrum incisum, Hassall Alg. t. 92, f. 8. 

In pools, <&c., throughout Europe. 

Plate XVIII. fig. 2. &, marginal cell ; a, 4-oelled ooenobiatn ; e, 
6-celled ooeoobiam; d, 8-oelled ooenobiam; 0,/, h, 16-celled ocaaobiam ; 
y, irregular ocBDobiam. 

Sub-Family 8. Sobastee^. 

Cells polygonal, often shortly homed, associated in a hollow, 
sphierical or cubical coenobium ; cell-membrane thin ; cell- 
contents green, homogeneous, then granular; chlorophyliose 
vesicle central or sublateral. Propagation by gonidia, in two 
modes in the same species (simultaneous, or after division), 
united into a coenobium within the mother-cell, escaping by 
rupture of the membrane. — Eabh. Alg, Eur. iii. 79. 

Gknus 30. C<ELASTaUM. Nag. (1849.) 

Coenobium globose, hollow within, formed of a single stratum 
of cells, reticulately pierced. — Rabh. Alg. Eur. iii, 79. 

Frond, or family, hollow, globular, or subcubical, composed of poly- 
gonal or sphsdrical cells, united in one layer into a hollow clathrate net- 
like family, the cells drawn out on the exterior into one or more lobes, 
or simply sphasrical ; propagating by the segmentatioa of the cell-con- 
tents into a definite namber of portions which become arranged into a 
hollow young frond, resembling the parent, ultimately set free by the 
bursting of the parent cell. — Pritch. 755. 

CoBlastram sphMrioum. Niig. Ein. Alg. 97. 

Coenobium globose or subglobose, composed of 4-8-16 or a 
larger number of cells, perforated, areolae 3-4-5-6 angled ; cells 
rounded, by mutual pressure angular, outer angles somewhat 
conical, obtusely rounded at the apex ; interstices 5-6 angled. 

81ZK. Coenobium •04-'085 mm. diara. ; cells •021-'023 mm. 

Ccelaatrum Naegelii, Rabh. Alg. iii. 79. Archer in Pritch. 
Infus. p. 755, t. 1, f. 49.55. 

In boggy places. 

PlaU XIX. fig. 2. a, *, families magnified 400 diameters ; c, cell 
magnified 800 ; d, cell of C. cubicuntf with two obtuse processes ; e, cell 
of Calfiftrum, perhaps C, eambricum, with one obtuse process. 

H 
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ArH»«T m Qaan. Jonn. ilxr, S«L, lS73s p. MW. 

(UMt'iWtaui ((Mxxe, lolJd within, free swimming, fonaed of 
♦ * iHJi'i Mnufifi^nt-ii we<)g«-shaped cell$, which are sinnate, 
flimtu'niiUM. m l-ifl.J at the apex, and radiaidj disposed. Pro- 
*/« Hdhrw/trri,— //«iA. Aig. £ur. iii. 81. 
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The family (or ocBnobiam) in this genns is solid, and not hollow as in 
CoBlattrum^ oomposed of wedge-shaped or heart-shaped cells, somewhat 
compressed and united into globose families, the narrow ends meeting 
in the centre, with the enter margin emarg^nate or divided. 

Sorastram apinnloaiuii. Nag. Mm. Alg,p, 99. 

Coenobium spiuulose, cells wedge-shaped, apex slightly 
emarginate, angles obtusely roanded, bi-spinnlose. 

Size. CoeuobiaDi to '04 raui. diaiii. 

Archer Micr. Journ., 1866, p. 124. Pritch. Infus. t. 1, f. 
56-58. Rabh. Alg. iii. 81. Beiusch Algenflor. p. 86, t. 5, f. 6. 

In stagnant water. 

Plate XIX, fig. 1. a, b^ families magnified 400 diameters; e, side 
yiew of cell ; d, front view of same. 

Genus 33. SELSMASTRUM. Beinseh. 
Cells semilnnate, joined together by the middle of the conyex 
margin, in families of 4- 8, regularly disposed. Propagation 
unknown. — Reitisch Algenflor. Frank, p. 64. 

Selenastram Bibraiamun. Reinsch Algenflora p. 64. 

Cells semilunate, with the cusps either expanded or curved 
inwards ; minor families constituted of four cells in pairs, major 
families of these combined in more or less sphserical masses. 

BizE. Cells *016-'023 mm. long X '005-*008 mm. diam.; 
minor families *023-*031 mm. diam. 

In moor pools. 

Plate XtX. fig. 3. a, families magnified 400 diameters ; &, pair of 
cells magnified 1000 diameters. 

Suh'Family 9. Chabacie^. 

Cells always innate, often distinctly stipitate, variable in 
form ; cell-membrane delicate, growing thicker with age (then 
doable membrane visible) ; cell-contents bright green, homo- 
genous, afterwards always granular, with one starch granule, 
ultimately divided. Propagation by repeated binary division of 
the cytioplasm, resulting in more or less numerous biciliate zoo- 
gonidia. — Rabh. Alg. Eur, iii. 81. 

Gurus 34. CBA&ACZUM. Braun. (1847.) 
Cells oblong, ovate, pyriform, fusiform, rarely acicular or 
Bubglobose, equal or oblique, erect or inclined, attenuated at 
the base in a hyaline stem. Cell-contents green, homogenous 
or granular, zoogonidia, succeeding division of the cytioplasm 
more or less numerous, occupying the whole of the cell, at 
length greatly agitated, escaping by a lateral (rarely terminal) 
rapture, oblong, with two vibratile cilia. — Braun Unicel, Alg, 
p. 29. 



4R CO,«H.HY,-B.K. 

Cluuulnm aUkoMi. Br. Al^. U\ie. 32 (. 3. /. A. l-ST , 

CellH erect, eqiial, at tlic be^'oning nc&rl; lanceolate, when 
older pyriform or obovate, 2-3-4 times longer than broad, iipex 
obtDxe or broadly ronatJnJ j atem ahart, hyaline, base atteaa- 
al«d, troncate, not discoid; contents bright green or jellowiah- 
greeo, granular, in the banning with « single amjlaceoos 
granule, afterwards with several. 

BiZR. Cells ■022--026 mm. diam. 

Rabb. Alg. iii. 88. 

In clear walar, attached to filiform alg». Bangor (IT, 
Joihua). 

" The Konidta of this Bpeoi«a exhibit, after Uiay hare alreadj attaohad 
theuiauWcs by their ciliated eitraniitiea, a tremalooa motioD lasting tor 
almoBt a quarter of ao honr, and evidently oomnieaaiiig in tike delioate 
lUlk."— Srau» ]i. 230. 

Platf XX. fifi. ^. Cella in varioiu Stages, M fttd, X iOO[ 10, sella 
oontainiDg muturosoogonidia; 11, freeaoogooidia. 

Ghazaolam cttaiUwe«Tk»lwB. Br. Alg. Ume. p. U, (. S 0. 

Colls from tha beginning unequal, incurved, distinctly stipi- 
tate, aflenrariis one side swollen, eemilnaate, apex produced 
into a straight or inclined beak ; stem elongated, slender, base 
Boitietimes discoid ; cell-contents bright green, granular, with a 
ueiiiral or lateral starch granule. 

SizB. Cells -OSS-'USS mm. long, without stem, half as wide, 
or more. 

Micr. Joum., 1867, p. 85. Rabh. Alg. iii. 86. 

In pools. 

Ttate XIX. fig. S. a, yonag cellt ; i, cell farther advanced ; h, e, f, 
mature calls in different (tAge« of divisioa ; c, niatare calls with en- 
doohrome artificially coatracted, all magnified 600 diameters. 

Chaiaelnm tenne. Merm. in Babi. BcHt. p. 26. 

Cells erect, narronly lanceolate, six times as long as broad, 
attenuated towards each extremity, somewhat rostrate, and 
hyaline above; stem short, slender, not dilated at the base ; 
contents homogenous, bright green. 

Size, Cells OOS-OOG mm. diam. 

Micr. Joum., 1866, p. 126, 193. 

Characium ambiguum, var. c., Babh. Alg. iii. 87. 

Attached to filamentons alg». 
Plate XIX. fig. i. Cells magnified 400 diameters. 

QiHua SE. BTSBJAHUK. SabA. (1864.) 

Cells as in Charadum, but cell-contents at the beginning 

homogenons, afterwards contracted into a dark green ovoid 

corpuscle, from which, by oblique division, 2-4-8 biciliate zoo- 

goniilia are produced, which escape by a terminal aperture. — 

■-. Alg. Eur. iii. 87. 



PROTOOOOCACEA. 49 

Hydiianvm heteromoTphiuit. Beinach eontrib.p. 80. 

Cells at first globose-elliptical, attenuated below into a thin 
hyaline stem ; contents granalar, then contracted in prepara- 
tion for formation of the gonidia ; zoogonidia elongated, escaping 
at the broadly- opened apex. 

8iZB. Cells, unopened, *008-*0095 mm. broad; opened 
cells -0066 X '02 mm. 

Reinsch Contribntiones ad Algologiam (1874) p. 80, t. 11, 
fig. 3. 

Attached to filamentous algaB. 

Plate XIX, Jig. 6. a, cells in different stag^ attached to a filamentons 
alga magnified 400 diameters ; h, jonng cells ; c, mature cells magnified 
800; df cell with zoogonidia escapiog, and magnified 1200 diameters ; «, 
zoogonidia farther magnified. 

Genus 36. COBZOLUM. Braun. (1852.) 

Cells at first obovate, as they grow older becoming clavate, 
or nearly cylindrical, densely aggregated in tafts, base attenuated 
into a stem ; cell-contents green, delicately granular, mixed 
with numerous starch granules. Propagation by zoogonidia, 
and also by resting spores (hypnospores). — Braun Unic, Alg, 
p. 19. 

Codiolvm gregaxivm. Br, Alg, Unie, p. 20. 

Cells elongated, subclavate, green ; many times longer than 
the diameter, apex rounded. 
Size. Cells '03 mm. diam. 
Rabh. Alg. iii. 90. 

On maritime rocks (^E, M, Holmes). Also in the drip of 
fresh water. 

Some persons contend that this is only a marine plant, others that it 
ocoors also in the neighboarhood of the coast, bat either in OBstaaries 
or entirely remoTed from salt water. We inclade ithei'o withont preja- 
dice to either opinion. 

Plate XX, fig, 1, 2, S, yonng plants ; 4, 5, farther developed plants ; 
6, matnre plants X 800 diameters, one containing starch grannies, the 
other matnre zoogonidia ; 7, 8, zoogonidia. 



COCCOPHYCRi. 



Family III. VOLVOCINE^. 

Ccenobia mobile, globose, siibglobose, or quadrangular and 



a double 



flatteued, produced from agile biciliate green cells, n 
contractile vesicle. Couimoa tegnmeui of the c 
line, more or less ample. 

Propagaliou sexual or asesnal. Tbe sexual 
dlfficioDB, either all or some of the celb of the ctenobinni ex- 
hibiting male and female characters, Male cells containing 
apenuatoEoidg {antkeridia), the female finally changed into a 
quiet oospore. Non-8e.tual propagation by means of motile 
gonidia (macrogonidia and microgouidia). These arise from the 
Eimnltaneous and repeated division of the cell contents [cgtio- 
piaim). Macrogonidia definite in number (2, i, 8, 16, &o.), 
the larger oblong or rounded, with tlic anterior extremity more 
or lees rostellate, with two cilia exserted through tbe membrane 
of the vesicle, furnished with a parietal red spot (^ege-ipol), and 
often two contractile vacuoles. Microgouidia indefinite in 
number, much smaller, pale or dull green, or yellowish, with 
cilia at the apex, mostly even within the mother-cell, endued 
with rapid motion, and ultimately escaping by rupture of tbe 
membrane, 

Fritchard'a " Infusoria " (p. 144) may be conEaltad wilh advsji. 
tage, altbongh including some genera nhioh undoabtedlf belong to 
Infusoria. Also tba vonoua momoira hereafter referred Co uudar the 
severat gpnora. 

Tbe passage into ameboid conditions has been observed in s^VDral 
geoerK, but this is a subject on which rnrtber inveatigHtion is needed. 
T. C. While baa seen it in ChlatnyJococcKi ("Journ. Qoekett Mior. 
Olub," 16TB), Archer in Stephanosph/rra (" Quart. Journ. Micr. &ci.," 
1S65, p. 127), and Dr. Hicka iu Voluox (" Quart. Journ. Micr. Sci.," 
1860, p. 99, and IS62, p. 96). 

QtNUB 37. CRLAKTD0C0CC1TS. Br.OSlS.) 
CelU globose, or subglobose, (4-8 joined in it very fugitive 
coenobium), eel I -membrane thickish, firm, cell contents granular, 
brownish red or vermilion, in certain stages changing into green. 
Macrogonidia 2-4-8 rounded, the frontal extremity hearing 
very long cilia, and furnished with a central reddish nucleus 
and four to six starch granules (not always visible) involved in 
a very ample, hyaline, mostly ovoid tegument. Microgouidia 
much smaller, numerous, yellowish or dull green, the apex 
reddish, biciliate, moving actively within the mother cell, and 
at last escaping, by rupture of the meuibraue. 
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Cells siibglobase, very variable iu eizi 
ing in some tonJitions to green. 

SiZB. C.-1I8 -OUT-'OSS mm. 

Rabh. Al»f. Eur. .iii, 93. Cohn Nova Acta. xxu. p. 749, 
t. 67 A. B. Pritchard Infns. 523, t. six. f. 20-31. T. C. 
Wbite, in *' Qnckclt Microseo|,ical Journ.," vi. p. 43. 

Ilirmalococcug phvialis. I'lotow, Nova Acta xx. 

ffamalococcus Cordii. Meneg. Nost. p. 20, t. 1, f. 5. 

Hisinalococcus mucotui. Morren Rubefact : dea Eaux, t. 6, 
f. 10-20. 

Protococcut pluvialis. Kntz. Tab. i. f. 1, Cobn, Memoir 
on ProtococcuB. 

PtoIococcvs monoepei-mus. Cerdo, in Sturm Flora ii, 25. 

On rocks, stones, &c., in hollows filled with rain natcr. 

" Jformally fnlly deTeloped cell* of thU mnlHtonn oreatnra, gometimes 
lilts a plaot, HometimeB like an animal, present (hd appearance of f\a- 
bulea from "02 to -04 mm. diam., with a thick, tongli oell membrane, nnd 
grannlBr-paDctale, opaque oontenta, sometimes of a brown, somDlimeB (at 
other periods, or in other localiCieB) bright red colour. In the mow of 
tbe dark eontenta lie bidden several other structures, nhiob at tbie period 
are oompletelj concealed, nainolj 4-6 Starch globules of '0033 or at 
rooat '006 mm. in diameter, id which, as in tboae of Hydrodietyon, a 
nucleus aod an envelope may be dJBtJDguiBbed, acquiring a violet colonr 
With iodine, the nnclens becoming rather redder. Salphurio acid causes 
a Oonsiderable swelliug np ot the ooat, Tbero also appoara to oxiat in 
tbe ceotre of the cell a larg«, ver; delicate nnolear Teslcle, which, bow- 
BTDr, is BO covered up by tho rest of the cell contents, that it can on!/ 
be very indistinctly perceived, and cannot even be clearly displayed 
when the ooatents are squeezed out. When these resting globular oetls 
are placed in water they give birth to [our gonidiam-like Bwarming 
cells. Even before the commenoement of the division of the oontenta 
by which Uie latter are formed, a change begins in the colour of the 
parent cell, tbe red colonr retreating to some extent from the periphery, 
and a yellow (eotnotiniea rather greenish) border forming round the deep 
red inner mass. The yon ng swarniors also, for a abort time after they 
ienie ont, have only a narrow yellow rim round a dark red middle. 
Daring the two or three days' period of movement and growth of these 
•worming cells — in which thsy grow to abont foar times the original 
size, changing their obtusely ovate form at the same time to a reversed 
pear^haped apicnlatcd ahape — important new chongea take place in the 
contents of the cells. The red colour becomes more and more concen- 
trated iuto the middle of the cell, so that a sharply defined bright red 
nncleaa is formed, in the interior ot which a light«r space is often 
clearly perceptible, corresponding to the nnclear vesicle above-men< 
tioned, BFonnd which the red colouring matter forms a covering, mostly 
ooinplel«, bat somotimee imperfect and interrupted. Tbe rest of the 
cell contents have become a brilliant griMiO, and in tbem may be clearly 
djstingaiahed the above-mentioned starch granules, as well as niany 
more imaller green granules. Tbe ciliated point ot the cell, often 
drawn oat like a beak, is colourless. This first moving generation is 
■Qcccedcd by b not yet accurutvly determined nnmbor ot aimilar nclive 
generalious populating the water for some weeks, and often ^ving it a 
bright greeu oolonr, till at length universal rest reoautmeDces, and the 



cells sink to the bottom, or stiach themstlrei to tliD sides. Tho Iransi- 
lion from one aotive generation to another takes ploce Ihrontrh a tranai- 
tory ro»tirg generation of eilromelj thort daration. The full-grown 
BwarfDJDg cells Gnnlly come to rest within their wide «hirt-like enrelnpe. 
njid almost iimoltaDeonsly iliTide into two ceHa, whioh. withont beoom- 
iiig active, dlT-ide again into two celH. Thas wiltiu tho mnlher onve- 
Inpe are prodnoed fonr dnnghter-cclls (more properly grand -obi Idreo), 
which b«j()n to iDOve soon after tbey are complete!; formed, and. tonrin^ 
open the delicate enveloping vesicle, port oompanv. The whole of thia 
jiroceM of development ia gone through very rapidly, being oompleted 
in one night and the ancceeding mftt^iing. The second native generation, 
thus formed, resemhlps the first, with the single distiDotion that the 
ootive oells are green from the Drat, and have a smaller red oncteaB in 
the interior. The snbsiMjuont active generations bear a general resem- 
blance to the preceding, but many modifications present Ihemselves. 
Thns, tor example, we not nnfreqneotly see the fnll-grown swarm-oella 
assume strange twu-lol>e<l, or even foni^lobed, shapes, beginning to 
divide before they come to rest ; or soroetimes atmnsverse constriction 
and bisection of the cell takes place, caused by a partial protrnsion of 
it from the loose shirt, 4o. The formation of vaonoles is a pretty con- 
stant phenomenon in the lal«r active geneiatinna, and theie may be 
several of them eccentrically placed, with the red nuolens retaining its 
central poaitJcn, or a single ttentral vacuole, caoging a lateral displace- 
ment of the red nuoleos. Thia red nucleus often becomes very small 
in the laat generations, eo that it very much resembles, especially when 
rendered parietal by the formation of a central vacuole, thp red cor- 
puscle oooiirring in tho gonidia of many genera of Algm belonging to 
very diverse families, and nhich nos called the ' eye ' in the Voire. 
tliiifiB Ijy Kbreuberg. 

"A total disappearance of the red colonr not unfreqnently oeours. 
In the later slagea of the cycle of generations arrives, finally, the for- 
mation of miorogonidia ; many individnals, instead of producing four 
dauKbter-oetls, undergo further division, so as to give birth to a brood 
of 18 or 82 minute cells, whioh, before tbey separate, form a mnlberry- 
llka body, but separating at length, commence a very active swarming 
inside the parent envelope, terminating in the rupture of this coat and 
the rapid disjiersion of the little 'swnrmers,' These are of longer 
shape than tho large ' awarmers,' only about -OOfifi, rarely ■01 mm. long, 
of jellonish or dirty yellowish green colour, with reddish ciliated 
[mints. They do not exhibit increase of die, like the largo ' awsrmera,' 
never become coated with a perceptible and loose membrane, and have 
no further power of propagation. Most of them die aft»r they havB 
•attled to rest, dissolving awsj ; others torn into little red globules, and 
it isdoubtfnl whether they oan grow up to the normal siie. If we now 
further examine how the cycle of active gonemtions is closed and 
carried over to tho resting vegetation, we find that the lanre 'swormera' 
of the last active generation, when their growth is completed and they 
bnve altainml Ihc stage of rest, instead of dividing again remain nn- 
dlvideil, aasumo a perfectly globular form, and in the course of a few 
daysbooomo clothed by a thick, oloaoly applied cell membrane, while 
the earlier Inoao distant membrane gradually disappears. The contents, 
which at the commoncemenl of the rest were all green, except the little 
f«l nnoleus, or Oven often entirely green, now graduallj' beoome rod 
•Ing from grwtn through many tints of brown, or of brilliant 
a and golden brown, into red. These globnlar. tbiok-coated 
■ne as those with whioh we began) behave like aeed-cella 
ning into a stale of perfect rest. They do not eihihit any 
after the uiembnme has attained its proper tbtokneaa, and 
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rontsnta their red coloar. no farther viaible alteratioa takes placs 
■olaag as Cbej are kept in water. A ileaskntioo most talce place before 
» Dew cycle of goneratioiiB oan begin. Perfect!? dry Bpecimeos placed 
Bi^ia ia water ordinarily produce active goaidia the next morning. 
Original speoimens obtained in 1841 bad retained their vital force dnriag 
a prerarvacion of aercD yeara in a borbarinm. 

" In ordec to oaoiplBlB tbe main featiires of the pictnre of the alter- 
Datiag genenitionB of (his maltiforiii creature, I must notice that, in 
aildition to the desi^ribed active gcaorations (maori^^aidia aud mioro- 
gonidia) and the coaolnding generation, passing into the spore-liko con- 
ditioQ of rest, there are otber generatioaa whiob, as compared with the 
gonidiam-like and spore-like conditions, mnst be r^anied as the proper 
representativea of tbe vegetative doveiopinoDt. These are generationa 
eodoived with qniot and slow vegetative growth, which mnltiply by pore 
vegetative division, Duacoompanicd by any Bwarming movement. It 
depends solely upon extomat oonditions whether the testing ooils, which 
mre here cbarocteriied as seed-cells (spores), at once give rise to the DOW 
active generations, or to a series of qnietly vegetating gouerations of 
cells. Tbe farmer is the case when tbe seed-cells are totally immersed 
in water, the latter when the; occur on a spot which is at once damp 
and exposed bo the air, ag is the case in tbe native condition, especially 
in the milder intervals of winter, and in the damp season of approaching 
■pring, bat temporarily also at all other seasons, on the margins of the 
little basins inhabited by Clilaniydococcui, as often as they are Qlled by 
showers of rain. In cultivation in the house these vegetatite genera- 
tions are rarely observed, while in their native stations they oertaiuly 
occupy the most important place in the alternations of the various con- 
ditions of life, aa may be conoladed from tbe thickness of tbe crusts 
and membranes formed by such vegetative multiplication. The forma- 
tion and mnlti plication of these vegetative generations also take plaao 
by tbe division of tbe cell contents, either by simple division, tbe first 
generation being transitory, or bj denble halving (.apparently quortei^ 
ing). But the newly formed colts do not slip oul, like tbe joang 
'swarmers,' from the mother envelope; they remain in the same place 
and position. The membrane of tlie mother-cell appears to bocoma 
softened, expands, and becomes gradually drawn out to nothing, rather 
than regularly burst open g it at length vanishes in soma nndistinguiab- 
alile way, tbe daughter-cells nteanivbile acqniriug a tolerably tliicli, 
cUtsely applied cell uiembraue of their own. The division is repeated 
many times in this way, and as the cells all romaiu in intimate contact, 
first small families, but by degrees large oonglomerutes of cells are pro- 
duced. Tbe siie of tbe single cells in these groaps varies from '01 to 
•U3 mm. 1 tbeir abape is nut traly globnlar, but partly bonnded by flab 
•urfaaes, aa resnlts from the ulteriiuting divisions, according to the tbras 
directions of space. Ordinarily the colour is light brown. It ignorant 
of the rest of it* history, one would be led by tbe form and mode of 
division of tbe cells to regard ibeso crusts as belonging to a Pfeuro* 
croccM. In the same crusts occur isolated large cells, loosened from 
thoir DonneotioD with tbe otbers, perfectly globular in form, and appear- 
lug to divide no more, but to have passed again into the oondition of 
resting spore cells. Tnoy are dislinguisbod from the rest by their 
dailter uouteuta and thicCer cell membrane. Probably the return of 
these to renewed resting vegetation cakes placs by a passage through 
ibe sena of active generations. Every shower of roin will wash away 
tlieae loose ripe cells of the ctusib of Cliiainj/ducnctus ; carried into 
Culleutions of rain water, they will soon produce the active brood, wbicb, 
retnraing to rest after a few active generations, settles on 
vt tbe little puddles, and then recurs to the resting mode of vegi 
■uultipl leatiuD." 




54 coccophycb^. 

The foregoing life-biBtory m somewhat abridged from tie acoonat 
giTen by Braun (" RtjaveDesoeooe," pp. 200-21*), and for fnrther da- 
taila the reader ia rereired to ihe Memoir bj Plotow (" Nova Acta 
Natora Curioaorum," Tol. sx. p. II), and that bj CoDn (traoBtatod in 
" Memoira " bj the Ray Society, 1853). which will famish all that can 
be required, and are roally eihauBtiie. For remarks on ao Amceboid 
OonditioD Bee paper by T. Chartera White in the " Joomal of the 
Qnekett UicroBoopical Clnb " for 1879. 

Hate XXI. fg. 1. a, Btill cells X 400; 6, green eel! with chloro- 
phyll Tesiole, and reddiBh nncleua ; e, a oell whioh had been dried gix 
years, andergoing segmentation after reTival ; d, campleted division -, 
*, division into foor ; /, naked green loOBpore \ ji, encysted zoospore ; 
h, primordial cell, commeaoing divisioa in two ; i, encysted loonpore, 
irhlch hna deliquesced; j, primordial cell dividing in four ; i-, encysted 
■oospore in still pondition ; I, division of Bcill cell into 6 cylindrical 
soOBpores 1 m. escaped zoospore; n, division a\ encysted cell int« 4 ; 

0, division into 6 ; p, division iuto 33 ; <j, zoospores From the latter form 
eBoaped from motber-cell ; r, large red still cell dividing into sagments ; 

1, red encysted cell ; f, yellow-green Btill Dell. All aiter Cohn. 

Ohlft^r'ovocaoB nlTkU*. Br, ii«juu. ji. 206. 

Oclls globose, red, at first with a lijnliue border, which is the 
thickened epinpure, vrliicli grndually disappears with age. 

SizB. Cells ■01--U3 mm. diam. 

Eab. Alg. Eur. iii. 33. 

Hasmatococaii nivalin, Ag Icon, Alg. t. SI. 

PvQtococeui nivalis, Ag. Supp. p. 13. Hook. Eng. Fl, v. 
p. 395. Mackay Hibern. p. 246. Haaa. Alg. p. 335, t. 83, f. 2. 
Hanr. Man. p. 182. Orev. Sc. Cijpt. Fl. t. 231. 

Falmella nivalis, Hook, iti Parry's Voy. App. p. 328. 

Trenulla nivatia. Brown, in Rosa Voy. Supp. p. 44. 

Undo nicatis, Bauer. Jouru. Sci. and Art vii. p. 222, t 6, 

On snow and wet rocks, &c. 

Probably not speciGoally distinct from Chlamydacocau plaoialii. For 
the history of this minute plant, long known as " Bed Snow," nonsalt 
" Greville's Scottish Crjptogamic Flora," Vol. i». plate 231. The inlet^ 
estiug obserrationg by Agordh and others, there detailed, are too long 
for qootation here. 

Introdooed to the notioo of botanistB in this country on the retora of 
Capt. Eosa from Baffin's Bay, where it was found extending for some 
miles, it was regarded by Baner as a fungns, by Robert Bro^vo as an 
Alga, and by Baron Wiangel as a Lichen. Agardh first included it in 
AlgV, nudar the name of i^otococcua nioalis. 

It baa been found in tbis country " on the borders of the lakes of 
Lismore, spreading abundantly over the decayed reeds, leaveH, Ac, at 
tbe water's edge, but in greater perfection on the cali^reuiis rotks within 
the reach of occasional inundation, m'jre or less perfect at all seasons ot 
the yeor." — Carm. Also in Ireland. 

JHate XXI. fig. 2. a, still cells x lOO ; ft, cell divided in two j e-, cell 
divided in fonr ; d, advanced stage uf subdlviaion in foor ; «, encysted 
■oospore ; /, free xoospDiti ; 3, resting cell. 
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0U(D3 38. OBLAHTDOMOMAS. EArh. (1838.) 
Macrogonidia ovate or oblong-roandeH, green, delicately 
granulated, inTolved in a rather narrow hyaline tegument 
frontal extrotnity very obtuse, or somewhat Irancate, with a 
contractile vacaole, and two cilia ; posterior extremity with a 
large chJorophyllose veBicIe, and with or without a red lateral 
spot. Microgonidia arising from repeated division of the cytio- 
plasm of the macrogonidia, oblong or ovate, numerous, pale 
green or yellow, becoming brownish. Tranquil oospores glo- 
bose, red or brownish, contents firm, colourless, hyaline. 

" Chlamydnmimat ia dtstiBiiDiHhed from Chtamt/doeawia b; the eloaclj 
»pplie<i merobrBDe [not Btanding away from Lbs oontenls) of the old 
■winning cells, also bj tlie absence of the liClle Htsrch-Te«io1es in the 
interior, white, however, af ia ntnal id most of ilie Fnhitellar'ew, a einj(lo 
large ' ohloruphjll ntriole ' (starch utricle F) oiiata in the iaterior. 
There is no central red nncleoB, as in iho gonidin of ChU"'ydoeoemi4, 
bat BtimB Hpecica hare a parietal red spot. The motion is affected by 
Iwo cilia, as in ChfamjilQrnecui. As in that geuaa, there is a growth ot 
the gonidia during ' aHarming,' which lasts urcr tho day and night. 
There is also a rormation nf oiicrogonidiB. Tho species of this genua 
are doDbClcm very tiomerons, bat the diBtinotton of them among them. 
■•'Irea, as we'l as from [bs swarming cells of many other Algie, is Tory 
difficult without a complete aoqnaiutauce with the history of their live!. 
The epocfes Chi. obtura, occurs in the Bhiiie valley, near Freiburg, in 
sand pita, which are occasionally almost oompleteiy dried up in sammer. 
The macrugonidia grow daring their period of iwarming from -018 to 
almovt '038 mm. long ; ibey are longiiih, of equal diameter on both 
■ides, and very Qhtnec, nlmost truncated, having a colourloas place at the 
dlialed e»tremity, preseuling the form of a notch. In regard to other 
point*, the contents are dark green, Buely granular, with a large vesicle 
at the posterior citremitj. s roundish lighter space ia (rout of this, and 
no red pnint. They multiply by simple or duuble halving in several 
■Doceiwive generation B. Sumetimes a further coatinoation of the divi- 
sion of the fnll.grown macrogonidia occurs, forming sixteen or thirly- 
twu maorogonidia from 006 to '008 mm. long, of ovate shape and 
lighler colour, tending towards brnwiiisb yellow. The resting cells are 
globular, about -025 mm. in diameter, at first green, sabseqaently light 
vellnwiih brown, finally flesh.red i tbey bnve a tough, ooloDrleas, and 
transparent men.brane. Anotbei spcciod, CId, lingent, occurs in enor. 
moos quantity in the paddles ot the sandstone qoarries at Lorettoberg. 
near Freiburg, in the month of March, - "' 
in Janoary and February. The swarn 
preceding, -OOB lo 016 mm. long, ovati 
* ' ' 1 the membrane ir - 
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tinot in the old age. In- 
orcBM by double, rarely bj simple halving, in the former case with do- 
onsiating section*. 

" Several species of this genas, previonsly included in the animal 
kingdom, hot nearly allied to OUracorcui and ChUnnydocaccus. presont 
IhemacWeB in ihe beginning ot spring, in such abntidance that they 
produce a striking green coluurattun ot the water i a few weeks later 
■hey vaiiitb, leaving no trace, and are not noticed agiUn tbronghoat the 
whole year." — Sraim Rejuiien«K*nr«, p. 216. 
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Macrogoiiidin ovate, twice hb long as broadj or nearly ; deep 
green, wiLb a brigbt red luteral spot. 

SizB. Diam. -OUfiS-'OlS mm. 

Rabh. Alg. Eur. iii. 94. Cobn in Nova Acta. xxir. t. 18, f. 
28. FreBeniiis Beitr. 23&, t. II, f. 48-45. Pritchanl Infiia. 
521, t. 18, f. 40, 51-54. 

Diitlmis viridia, Dujard. Zoophy, 342 iii. f. 20, 21. 

In Btagnant water. 

" These oreatures form s large portion of the grotni mfltlor which 
ooloitrg the nater contained in wster-bnttB, pondn, and pnddies in tho 
Bumtner and antnniD, espeoiallj after a giorm. Wheneier Iheae exiat in 
lartre qaaolities, mnltitadod of them, aad of their envelopes, riee to the 
Bnrtaoe of the water, sad form a greeo BttBtnm upon it," — JTitchard. 

Plate XXI. fiff, 3. a, Bwarmapore ; b, e, enoj-ated and ooderiroing 
diviiiioni dtog, pIcEocjatig forma ; A, resting celli, after Cioukoweki X 
400 ; i, Btellata cyst, from Stoia ; j, indiTidual differentiated ; k, gwarm- 
ingXeOO. 

GiNus 39. VOLTOX. /.inn. (\lh^.) 
Ccenobiiim spbxrical, continually rotating and tnoving, look- 
ing like a hollow globe, composed of very nnmeroua cells 
arranged on the periphery at rcgnlnr distances, connected by 
the mntrical gelatin ; ftirniehed with a red lateral spot, two 
contractile vacnoles, and two long eicserted cilia, all uirciim- 
scrilied within a common hyaline vesicle. Propagation sexnal 
or noD-sextial. In the non-sexual certain distant cells greatly 
enlarge, divide into numerous parts, and evolve daugbter- 
ctenobia wilbin the parent-cfflnobia, which are ultimately set 
free. In sexiiTiI propagation certain masculine cells undergo a 
multipartite division into fasciclca of moLile spermatozoids 
vbich are contractile, pear-shnpcd, and bieiliote, afterwards 
free. The female cells are enlarged, but do not imdergo 
division ; after fertilization tbey develop into motionless 
oospores, which are finally red, eurronnded by a doable epi- 

The following is a BDnnnary of the alracture and life-hiBtorj, of 
Tohioa aa given by A. W. Wills ia the "Midland Natural iat " 
(Sept.-Oct., 1880) :— 

" It aeenia hardly necefBary to describe the tiormal aspect of this 
OTguiiBiD. BHeflj, nnder a low poRcr, it is seen to consist of a Bpha:rir&1 
globe of mnihoQiatical pcrfectness, so lranB|iari nt thRl, as it jitidea 
along, any object titer which it psfiea ih elcarly viaible through its 
vacant spaces, i.e.. through snch [inrta bb arc not occnpied by the gtmc- 
tnrei pceBently to be noticed, while by focosaing the biaocalar on the 
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lower half ot Che plant the effect is obtained ct looking into the inside 
of B glass siihere of cr;Btatliiie parity Bod of nbedule ajmrnetry. The 
diBmeler ct a full.grown Volvoi is uennllj abont l-tiO", and indiri'lnalB 
arc lo be fonnd in encli colony varying fnim Ibja down io abont 1-fW". 
The intter surface ot the sphere is stndded at intervals with dark green 
points. notdiFpoBed irregularly, bnt ao arranged that each is usually the 
centre of a groop ot s'l others, placed at the extremity of nearly eqaal 
ladii. These green points are 'joairfia." eai'h probably enduwed with 
the potentiality of becoming a perfect Volvox, though only a certain 
number of them actually nndergo thnt lequence of chaiigea which 
reeults in their becoming fresh individuals reaombling the parent 

" Each gonidium is either cpbterical or pyriform (in irbich case its 
pointed end is directed ontwards), and contains, in its carly_ stages at 
any rate, one or more contractile tbcuoIcb disposed among a massif 
granulsr endochrome, and stated by Boak to pulsate rhythmicBlly once 
in aboDt forty Kconds. (PlBte 23, Fig. 6.) 

"At this period are also to be seen in the body of the gonidium one, 
two, orthree^ — occasional Ij even more— brilliant colonrlcss spots, Irnm 
one of which is probably derived a nnclena which can be delected by tba 
use uf reagents at b later pcriwl. 

"There is also often lodged within the substance ot the zoospore a 
brown or red " eye-apot,' and all the eye-spola in an indiiridual look, so to 
apeak, one way. 

■' The apei ot each gonidium is more or less produced into a trans- 
parent point, from which proceed two cilia several times as long as the 
gonidinm ilselt, which pass through two minnte porta in the outer cell 
wall, and move freely in the enrronndiDg water. I am fortunate in 
having mounted a specimen ot Volvoi, in which these pairs of /oramina 
are olearly shown, and the regularity of their disposition at a uniform 
angle to the eqaator of the sphere is striking. (Plate 23, Fig. T.) It is, 
of course, by the combined action of ibeso numerons pairs of cilia that 
the whole organism progresses. Ot the direction of the resultant 
motion we shall speak shortly. 

" Viewing the surface ot the sphere with its couveiity presented to 
tliBobjecli-e. wefind, by very caret ul adjustment ot light, that from 
escb gonidium (here runs to each ot the six sorrounding ones a fine 
thread, gome times double, occasionally triple, always of eitreme tenuity 
(Plate 22, Figs. 1 and 3), of iffA tenuity, iudeed, as to be frequently 
inviaible ; bnt as the nse of certain reagents often brings these lines 
into view where it bad been previously loipoBsible to delect them, and 
as they may be sometimes discerned for an instant when the eye is 
applied fresh and untatigued to the micruscope where even a moment 
later they seem to be absent, it may tie assumed that the stmclure ia 
anivetsal, though often far too subtle to bo detected. It is needless to 
say ihat no skill of Ihe drsnghlsiran can even suggest its infinite deli- 
cacy, while the figures given in books, not eiceptiug the beautifnl 
drawings in Ehrenbcrg's ' Infusionsthierchen,' eiaggerate Ihe strength 
of the connecting lines to the extent of grossly caricaturing the extreme 
flneneBB of Nature's own handiwork. 

"To return to Ihe gontdia and their history. A certain number of 
tbeae in each individual are selected to produce a group of young VoU 
voces within the parent sphere. The books fix this number as usually 
four or eight ; bnt oat ot twenty-five individuals now in Ihe field of my 
microscope I find only ihrce conlaining four incipient^pheies of the 
Bcoond generBlion, while only one contains eight, and thero are four 
containing Eve, six with six, ten with seven, and one with nine such 
progaDj. AJmoit every Yolvox, when first discharged from the parent 



coccortt' 



zzx. 



eaa, and poBaeBimg b diameter of abnut 1-170'', already DDntalna » 
certain nnniber (if enlarged fronidia, destined id dne time to become its 
own progeny. Not oulj »o, brt long before ita dipcliarjfe, ami while j-et 
it exists as a ilnughler-oell witbiti tie pivtecling cuvitj of tbe parent 
generation, those aelecied gonidiaare alreadj visible aa spots larger BJid 
darker tfasn their fellows. (Pinto -H. Fig. 1.) 

" The history of these selectml (fonidis, aa it mav be trSiOod in a 
daughter- sphere recently cast foith to aeet its forlaneB in the world of 
wstera aroand it. i> an follows :— The enlarged gonidium is at first a Bat, 
thin aircnlar disc, appressed to the internal aarface of the sphere, and 
being snrTonnded by eight of tha ordinary Koospores, is derived from 
the coalescence of the two central ones ont of a grunp of ten. (Plata 
33, Figs. 1, la.) Shortly, this disc BSaumeB a mora distiuctly oval furm, 
nitb a slight constriction across its lesser diameter, in which stage it 
often mnoh reaembles a young Custnarinm. (Plate 23, Figs. 2, 2a.) It 
is BOOH seen to be clearly sobdivided into foar, and its thickness having 
grown pari paisn with ita snperficiea, the gronp now pmtrndes into tho 
internal cavity of the parent.planc. (Plate 23, Figs. 3, 3a.) Repeated 
snbdivision now goes on rapidly (Plate 23, Figs. 4. 4a), till the whole 
body BssunieH a sphecriral form, a distinct cell wall beiug at the same 
time formed, which is revealed by cerefal illumination, and still mora 
clearly by the use of reagents, bm a hyaline sphere concentric to and of 
larger diameter than the green one within it, so (hat there appears to bs 
a clear space or ling between the two when seen in section. (Plate 22, 
Fig. 5, £a.) Finally, the yonng Tolvoi consists of a vnst nnmber of 
deep green granules closely pacbed together, and by mutnal pressnro 
driven to asaome a more or less distinctly hexagonal form, and corres- 
ponding in number to the gonidia which are to stnd its surface when its 
growth is completed. Shortly hereafter, the whole organism continuing 
to increase in sise, clear spaces appear between the gonidia. thoviing 
that Ihe mXaTgeinfnt oj the cell vmII and ita inttripaeei U ouMfripptnj 
that o/tha if'iTiiilia, whioh are now approaching maturity. The inter- 
lacing oon nee ting threads are developed simnltaneoosly. (Plate 23, Fig. 
lo.l During the whole ]]roce8s the centre of the young Volvox sphere! 
oonlinnolly recedes from the periphery of tho parent, so that when the 
group of young ones has attained the full development of whioh it ii 
capable in this staj^e they are often pretty ol sely packed in the iutemal 
space, and Bumetimea even slightly deformed by matnal preestire, each, 
by this tiEiie closely resembling the parent in miniature, and already 
containing enlarged gonidia of the third generation. (Plate 22, Fig. 1 .) 
By tbis time the clear spnoe oiiginally visible between the gonidia and 
the cell wall has been obliterated, and the eilia may be seen protruding 
through the latter. Some writers stale that the daughter-cells rotate 
at this period within the parent covilj. I have frequently eeen them 
oscillate so far in one direction and then back to their original position, 
but have never observed a tmo rotatory motion. Finally, the yonng 
Volvoces are liberated by the mptnre of the parent ano, at a tptciaX 
jo-tnf, elfarly tnarktd avt Jor thii jnirpoit in itt itructurn. I have not 
met with any observationi on this point, but have fully conviniwd 
myself that it may always be predicted at what point this ruptare will 
be effected. 

"The combined action of the pairs of cilia in which the gonidia 
terminate is the actuating power whence proceed both the rotatory and 
tho progresaive movement of Volvox. and these are both in a dcUoita 
direction. If an imaginary aiia be drawn through the aphpre, the pro- 
gressive motion being, so tii speak, from the north to the south pole of 

klwBjs, being occasionally reversed for n few seconds ; but for the 
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greater pan of the time it is legnlEiilj in the direotion indiDated, and 
the point (/rupture of tha tph^e will bt at iti north pole 

" It is difflnult to deterouDS pceoisely bon this raptare ia nccompliBhed, 
but I believe it to ba bf a speaial contraction of tbe walla uf tbe parent, 
or of the inTisible primordial atriole, i»t b/ the oatward preasure at 
the daaghter apberea, ihie force beiog evidentl; inadequate to produce 
the roAult where tbelr number is Hmall, whatever it muy bo wbeti it 

" Shortly before the emiaaion of the young the call oommonly aaaDFnesB 
■lightly pyrifiirm shape, ondtuen slowly opens at its apex, but theaperlura 
ii 0/ le>i diamflar than that of the young Volroces, and as eoob of tbese 
paMBS ODt, the moatb of tbe bag ia viaiOly atrelcbed, and reanuies its 
original aiie after each dau);hter sphere has eaonped, so that it evidently 
poaaeasea considerable elaatioicy, a property aUo made manifest by the 
fact that the normal form of Volroi may be considerably flatMned by 
tbe preianre of a gloea cover, and yet resume both its sphnrioal form and 



" Moreover, [hedaughter sphere passes out without rotatit 
whatever oaaee it derives its impulae, thja often suffices t 
JODDg Volvoi clear of the mouth of the sao t 






which position it pau«ea moiionleas 






"After Uie mptare of the sac, the gonidia near Che edges of the 
opening are aeen to quiver, from the action of tbe oilio, where they are 
partially freed from tbe support of the sarroonding envelope, iinil the 
same Ihing oooari when they are forcibly torn from their attaobment, 
in which cose they may even move tor awhile freely through the 
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After a time, whioli I 



"The genoral action of the cilia c 
empty sphere rotates as before, its g 
north to Boutb, with the open end to 

caoaot specify, tbe cilia cease to play, and the orgaoiam decays, bavmg 
ful&IIed its destiu; in life. 

"Tbe birth of the young Tolvocea is aSected by various oiroamstances. 
Doubtless the process is, nnder natural conditions, moat active in tha 
early hours about dawn, when tbe analuguas functions of similar 
organisms iti'e well known to be moat encrgetio, but in order Co see tba 
phenomeuou in fall rigour it is only oucceaary to place a uutnber of 
mature parent siihcres, socb as are found iu every colony, in a ihallow 
live-trough, aud to bnog thum into a worm room. In an hoor's time 
Klmost all the yoang plants will have been liberati'd. Light and beat 
•ciinolate tbe action, while cold and darkaeas retard it. The ciliary 
BCtkm is affected iu a remarkable degree by altered eiterual conditions. 
1( a drop of water oonaiderabty colder than that in which the Volvooea 
are floating bo alluwei) to flow in ondLx the oovcr-glasa, tbe whole are 
paralysed for some seconds, after which they slowly resume theit motion. 
A Bodden Tueohanical shock produces a similar effect. A sulflcienC 
degree of heat to moke the water diatinctly tepid to the foel oaasei 
instant and simnltaiicouB death of tbe whole colony. 

'' During tbe day the majority of the Tolvooea contained io a shallovv 
o the aurfoce, althiiugb they avoid strong direct sunahine, 
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( number in which tbe sphfros at times appear in 
some pool, ai»i lueir equally sudden disappoarancu, have been friquently 
remarked, Doubtlcis a very slight change iu external conditions suUicea 
on the one hand to favour the develupmcut of oouutlcss thousands of 



young pIsDta, and an the other, either lo destroy the vitality of tha 
whnle colony or to drive it U> aeek retage in deeper water. 

" Aoorioua instaQOBof thiaaonHitiieness to varying oonditiooB of light 
and heat occnrred to myselt. I had two shallow veBaela in b north 
window, eaob contaiaing a ((oodly aapply of Volvoi. Cold aud inclement 
weather, which prevailed for weeks together, seemed to check thoir 
increase, for I foaad bat few younK spheres from day to day among the 
older ones. Thinking that a moderate degree of warmth would tend 
to increase my colony, I transferred one veaJtel, fortuoalely nol both, to 
the floor of a warm greenhouBe. In forty-eight hoars all were dead, and 
in a few days scarcely a vestige remained of the coaatless corpses which 
had oopionsly etrooed the bottom of the glass. 

" We mnst now reeertto the roinnte atruutaro of the mature parent, 
sphere, which has been exhaustively studied by Cohu, Busk, and 
WiUiamBOD. 

" In the outset it shonld be stated that tho last-named observer 
belieires that there are two distinct forms of Volvoi. in one of whioh 
the peculiar atruoturo which I am about to describe exists, while it is 
absent from the other. Uagk dispiited the accuracy of Williamsoa's 
obaervations on this point, bat in an appendix published subseqaeut U> 
the body of hia essay be states that he has deteated this same llructura 
in specimens from Manchester, but not in his own. 

" I have failed to develop it by the means recommended by William- 
son, but have socceedeJ in making it ertdent euough in a great nuinlMF 
of ipocimouH from Sutt/m, by the use of those roa)(ent8, and uapooially 
by tho application of aniline purple, an invaluable auxiliary iu tha 
examination of miuute vegetable cell 'S true to rea. 

" This subatauoe stains the protoplasmic elemonta of such strocturea 
to a oolonr which appears deep purple by direct light and criaiean by 
dark bockgrauud illumination, and reveals details which are wholly 
invisible without its uae. 

"The colour is, however, greedily absorbed by some of the materials 
naed by the micrcacopiat, so that a judicious choice of these is neceaaary 
to ensure suoccsa. Objects stained in this manner are, far instance, 
mpidly bleached if mounted in gold-sile cells, and I have fur the present 
adopted liuo-white in its place. Among other rengents which I have 
used are eosin, iodine, iodised glycerine, carmine solution, potassium 
permongaoate, nitrate of silver, and other salts, some at which bring 
into view various parts of ibe minuto struoture of plants ; but aniline 
oolonrs. applied with due precautions, produce the moat rapid and 
striking effect. 

" Professor WilUaotaan describes the structure in question as a net- 
work of lines dividing the whole surface into hexagons, iu the centre of 
each of which is seated one of the gooidia. 

"The delicate ' protoplasm- tb reads ' proceeding from each of these 
to its six snircundiug neighbonrs never pass through the angles of the 
hexagons, but always through the side of each hciaguu to the next 
gonidinm. (Plate 23, Fig. 3.) Hence it ajipears that ' the points of 
Bilhesioo are chose;n prior to the development of the outer cell 
tnombrane,' in which light Williamson regards the hoiagoiull division. 
In his Biiecimens this slmctare was developed by immersion in glycerine 
for some time. I have failed to obtain more than tho faiutest sugges. 
tion of it by these means, hut it is often brought out by the application 
of aniline purple, as is also an important detail shown in drawings 
made from bis preparatioos, viz., that at the aogles of the contiguous 
hexagons there is sometimes a distinct doubling or separation of the 
lines, whence be oouoludes that each side of the figui'e is really Formed 
by two delicate cell-walta in close juxtaposition, the duality of which is 



VOLVOCINE^. CI 

.' made eridant bj the action at reagenti. (Plate 22, Fig. 2.) Ho 
regnrcla the globo of VoItox aa a ' hollow rasiole, tbs walla of whiob 
CoQsiet ot nameroas im^nlar oella filled with grean endoobponiB, &0., Uia 
intercellalar spaces being mare or leas t rung parent,' and tbu ciliated 
loOBpore BS ropreaentiDi^ the ondoohrcme of a coll having two wal^B, Cho 
inftrnal ono beini: Bopiiraled Irom the oator oall-wall, eioept at a few 
points where it is rptaioed in nontaot bj the oonnectiog lilBniBat*, and 
the etiamal one forming Che hexagonal dtrisions on the earfaoe. He 
fortber holds that the periphery of the sphere, when geen in section, 
has an appreoiable thicknese, its inner margin being deBnite and parallel 
to the outer one; and that the Bidss of the hem^ons being continued 
downworda throngh the thickness of the outer aioiiibrane, the appear- 
ance of all these straotarea, it thoj oould be seen eimoltaneonalf, would 
be that shown in Plato 23, Fig. 6, 

" Eren in deepl; stained speoimena I hare neror bson able to doteot 
the existenoa of these hexagmu aa other than an entirely luperjlaial 
atmotnre. and at preaent mj impreaaiDn ia that the hexagonal stractare 
bas a different significanoe. 

" In the very early atage ot VotToi-life the embryo gonidia are 
encaaed in a distinct transparent onter.spbore. (Plate 'ii. Fig. 5, 6a.) At 
[ ft Later period owing to the moro rapid growth of the gonidia than of 
the oofle, the latter oloaely inveBta the former, which are, in foot, 
embedded in it. In the next stage, if not in the earlier condition, by 
the continoed jtrowlh of the gonidia at a greater rate than that of tlis 
containing sphere, they are so cloBely approaaed od to aasume the hex- 
agonal form, and the iuteraticee muat of necessity consist ot a thin Glni 
of the anbatance of the containing ephierioal oiivelope, moalded, ao to 
■pealc, into correspondini; funua. But now the diameter of the jonng 
Vol*ax, which is by thia time aent forth on ita independent career, 
rapidly increaaea, the gonidia asaaming their aphm-ical or pyciform 
shape aa their mutual presaore diminiahea, and bsing hoarly separated 
by greater iuterrals. If, now, the actoal formative matter of the aphera 
reoeivea no farther or only a diaprupurtiouats inoroment, but is 
gradnally attenuated bj oontinued expansion, aa a soap babble ia dia- 
tendad by blowing into it, the bciaganal linna into which it has been 
moulded by the previuns mutnal preaaore ot the embryo gonidia will ba 
gradually atretohed in all direotiona into finer proportiona; and just as 
this Bgnre ia that which ia neceMnrtly aiitimul by a nnmber of sphsriool 
bodies nndor mutual preaaure, to the moat eoonomioal disposition ot this 
particalar part of the Yrjlroi-struotaro will necaaaitate itj oonatont 
■ttenoation into hexagon* of eTer-inon.'aaiDg delicacy. (Plata 22. Figs. 
1, 3 1 Plato 23, Fig, 7.) If the prooasa bo continued long enoogh, it 
may finally resnit in the atmctare becoming too filmy (o be deteeied by 
any microacopioal obwrratiou ; and it is worth noticing that it it 
Oanally in aphore* of amoll or mediam diameter that the hexagonal 
dlviaiou* can be developed, and not in those of the largcat aixo, Buch 
appears to me at present to be tho rationale of the formation of this 



" The internal cavity of the aphero is anid to be filled with a ' mnci- 
laginous fluid.' ilt a Volvoi be ruptured undor a 00Tcr-glas«, and aniline 
porpla introduced by capillary attraction, the Colonr >eema to be for a 
whila repelled at that port which ia in front ot tho rnpture, and to flow 
Tonnd it on eitbor aide. It is only after a considerable time tbot it 
gradually peactntes this space, and brintta out, by ataiuing it ot a deep 
porple tint, a. mass of haxy matter, from nliich proci-ed streaks or 
lines radiating more or Icea regnlarly from iieaouth poll-. Tlii* atmctare, 
to which I do not think attention has been hitherto called, is also some- 
timss developed in deeply atttiaod apecimeus within the slightly 
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rnptared sphere, Bnd acemB to iboir that there a n deoaer layer of 
thick matter, whatever its natnre may be, diapoaed in n Bomenhat 
regular maDDer, bein^ coDceatrated Dear the Honth pole of the aii» of 
rotation, vbence it B|ireada over the inner Burfaoe in atreaka rosembling 
tbe lines ot langttnde on a terrestrial globe. 

" Both from its |>OBition aod from the rapidity with which it ia atained 
by aniline pnrpte, nithont vrhiah its existence ia apparently abaolntely 
nndomonatrabie — (in which respect it ie in marked oontraat to the outer 
oell-wall, which latter is only faintly tinted by somewhat prolonged 
application of tbe Teag(>nt, and then only where the hexag-nnal strnoluro 
eiiat^) — I have no donbt that this inner layer ia the true ■ primordia 
ntricle' of the cell, and pnaaeBBeatbat character of vit^l mid fermatiTe 
matter which diBtingDiahea this element of cell-atmctnre from the enter 
wall, which, on the other hand, probably consists of cellulose or some 
similar compoand. Probably the arrangenient of thia inner layer, in 
radiatioK lines or ribs, contribute b to the elasticity of thn fabric, whereby 
it is enablcfl to open at a ^ren point for tbe escape of the ygnng, and 
to contract apnin after their emiBsion. 

" The increase of indiriduala by the means already described ia 
strictly an instance ot subdiTisioo. 

" Bat Volvox ghbalOT also affords an instance of tme alternation of 
(fensmtions. As may probably be affirmed of all living orgaiiisma, its 
life-history wonld be iocomplete wilhont a process of scxnal reprudnc- 
tiort, and accordingly, after a loog sequence of aaeEual geoerations, a 
■triotly sexual proceBS intervenes, from which result certain spores 
destined to lie dormant for a while, and, like the sygospores of tbe 
Conjugate Alg», to resist vicissitudes of condition and otimnte 
throagh the rigours of winter, and then to produce the parent form in 
tbe Buooeeding year, when eitemal conditions again favour its develop- 

" Cohn fully traced the variona ataffeB of this procesa, and desoribed 
them In the ■ Jieitrage lar iliologio dcr Pflanzen' (1875, Vol. 1., Heft. 3), 
and in the 'Annalesdea Scienoea Naturellea ' (4 i^me Ser. Bot, Tom. 
v., 323) ; and his observationB have been more or less confirmed by 
other tnvestigalarB, especially by Carter (Aon. Nat. Hist., 3rd Ser., Vol. 
Ill,, 1869, p. 1), and more rtoenlly, in 1877, by a French botanist, M. 

" Cohn and Carter both hold that there are two varieties of Volvox,* 
one moniBoions, tbe other dioecious, and the latter maintains that 
SpAtfrotiro Volvnx is the male form of the diteoions snb-BpccieB. Be 
that aa it may, the reproductive proceBi in tbe muniscioua form is as 
follows : — The aeiual reproductive cella, male and female, occur in 
spheres of nnnsuul siie in tbe autumn, and are few in proportion to the 
nnmber of sterile cells, and the reproductive proceaa doea not occur 
sJmultaneonsly with, but as a climax to a long secies of aseiual genera- 
tions. On their first appearanoo the gynogonidia or female cells are 
about three times tbo sise of the sterile ones, of a dceji green ooloar, 
and of a frothy consistency from abundance of vacuoles. They are 
easily distingniabed from the parthenogonidia by their never sub- 
dividing. (Plate 33, Fig. 6b.) They next beraime flask -shapeid, their 
narrow end touching the periphery of the sphere, and the broader end 
hanging free in the internal oavity. (Plate 22, Fig. bH'.) Finally, they 
asBDme a aphterioal form, and become oospheres, each enveloped in a 
gelatinona membmnc. (Plate 23, Fig. bb'. &'.) 

" The Budrogonidio, or male cella, at liral closely resemble the par- 
thenogonidia, but undergoing division in two instead of three directions, 
* The two forms ara bcre accflpted, v,f1et StAfn, as Votvta glottiisr and Volvoj 
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develop into plates or discs of cells, not into spheres, and nitimatelj 
resolye themselves into bundles of naked elongated cells, in which the 
chlorophyll is transformed into a reddish pigment, each with a long 
coloarless beak, with a red ' eye-spot ' and two cilia. (Plate 22, Fig. 
6a, a'.) About the same time that the oosphere is mature these 
antheridia beg^n to move from the combined action of their cilia (Plate 
23, Fig. 10), and then break up into separate antherozoids, which finally 
become free, and move rapidly within the cavity of the sphere. (Plate 
23, Fig. 5a^.) Assembling round the oospheres, they penetrate the 
envelopes of the latter (Plate 22, Fig. 4), coalesce with their contents, 
and the oosphere, thus fertilised, becomes an oospore, which soon develops 
a celUwall covered with conical stellate projections, and a second smooth 
internal membrane. (Plate 23, Fig. 11.) The chlorophyll now gradually 
disappears, and is replaced by an orange red pigment. In this condition 
the oospore constitutes the Volvox stellatus of Ehrenberg. It is liberated 
by the decay of the parent-cell, and sinks to the bottom of the water 
to hibernate. The subsequent history of these bodies has been traced 
by Cienkowski, and more recently by Hennegoay (** Joarnal de 
Micrographie," Vol. II., p. 486, Ball. Soc. Philomath, Paris, July, 1878). 

*' Cohn believed that they must be dried up before germination was 
possible. Henneguay has now observed that this is not so. In spring 
the outer case of the spore (exospore) is ruptured, and the swollen con- 
tents (endospore) project through the opening. The contents then 
divide gradually into two, four, eight, sixteen, or more small cells, which 
become bright green, each meanwhile acquiring two vibratile cilia while 
still contained within the inner membrane of the spore. The cells, at 
first in dose apposition, separate further from one another by interposi- 
tion of gelatinous hyaline matter, the outer membrane disappears, the 
cilia become active, and the young Volvox, already containing some 
elements larger than the others, and destined, in due course, to produce 
daughter-spheres, moves freely through the water. 'The spores of 
Volvox, therefore, germinate in water, and each of them produces a 
single colony by a process of segmentation identical with that which 
gives rise to a daughter-colony at the expense of a cell of the mother- 
colony.* 

"The sequence of asexual generations is repeated for many months, 
and in the following autumn the alternation of generations is again 
completed by the intervention of the processes just described." 



ToItox globator. Linn. Sytt, Ed, X. 

Larger coenobia, "with very nnmerons cells (12,000), always 
with daughter-ccEnobia enclosed within the mother, evolved 
without sexuality ; fructification dioecious ; the male coenobia 
nourishing numerous red fascicles of spermatozoa ; the female 
coenobia originating 20-40 sexual cells, which after fecundation 
are resolved into as many red globose oospores, surrounded by a 
hyaline stellate epispore (= Volvox stellatus, Ehr.), 

SiZB. Coenobium as much as 1 mm. diam. 

Ehrb. Infus. 68, t. 4. Dujardin Zoophy. 812, iii. f. 25. Stein 
Infus. p. 46. Rabh. Alg. Eur. iii. 97. Pritchard Infus. 526, 
t. 20, f. 32-47. Busk. Trans. Micr. 8oc. 1853, p. 31. Wil- 
liamson Trans. Micr. Soc. 1858, p. 45. Currey Ann. Nat. Hist. 
1859, p. 5. Dr. J. B. Hicks in Micro. Journ. 1861, p. 281 ; in 
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FopnW Science Berkw, toI. t. p. 137. A. W. WilU 'i 
Midland X«t(iral»t, ??pt-Oct., 1S80. A. Bennett in Popalai 
BeL »er, 1S78, p. S2o. 

Splunnrim roir^x. Efar. Infna. (male). Pritch, Infus. 
9X6. WilliamMo in Popular Sci. Reriotr, vol. a. p. 225. 

Voltax ttrliatat, Ehr. Infos, (o<«pore). 

In clear pools, ponde, ice, 

ne r»I»tiawbip of Sphtmnm nirtx to Virlria glftutt^ has not been 
Mtiafaetari]]: det«nniDcd (mo WiIliamMni}. althcngh there rerouii* no 
doabt of the exiiteoce of relHion^ip. Some regard it &■ the tnala 
fona, but Profesaoc Willamson concidera it a peculiar oondition of 
TtUum. 

Tot dclaili of m mMefafal eippriment in keepinfc rolro* during the 
wintv aee N. E. Bronn in Gdi^hpt'i Chronicle {19,12 p. 689) and 
" Pooda and Dilchw," by M. C. Cooke, p. 63. 

Plato .XXII. fgi. U. Taltot fkbaior, after A. W. Wills ; 4-6, after 
Cohn. Eipluution giren abore. 

Plato XJU/I.fig: \-b. After A W. Will*! G. ideal section after 
Wniiaaaon ; T, af wr Willt— bIto fnllj dcacribed above ; 6-9, X 300 
aflor Stein; 10, roniplete BDlbtTridiam ; 11, itellatc reslitig- spore or 
ooapliere X 400()'otr<» itel'.atju) ; 12. cpennalouidi X 600, 

Plato SXir. Male ptauti of Votrni. knowD m .Sphxraiira vehoa, 
after WiUianiKin. Fig. I, ccenobiam; 3, protoplBnoic mBU from the 
ottDOUani, Dontaining gwtqlee ; 3, tnaca divided ip two; 4, the iama 
diTided into (oar ; 5, the aune dirided into sixteca; 6. farther divisia) 
into thirtf-tiTO, provided with montUe cilia; 7, diaooid tamilj reTolTiug 
wUiin iu motber-cell. 

TalvoK wings. SeiM Zitfiu. p. 47. 

Ccenobia and the number of cells emaller ; the number of 
danghter-coenobia evolved nithoot sexuality within the mother, 
1-9 ; fmctificalion sexual, nioncecious ; many male celts 
changing into bnndles of spermaloeoa ; 5-10 female cells in 
the Eame coenobinm, after fecnndation, eToWfd into as many 
ooapores, surrounded by a smooth epispore (=FolFoa; aurttu, 
Ehr.). 

Size. Variable, but smaller than the preceding. 

Rabh. Alg. Eur. iii. 98, Stein Inf.is. t. 

Volrox globator, of authors, in part. 

Volvox aureus, Ehrb. Inf. 71, t. 4, f. 2 (oospore). 

In similar places to the preceding. 

Plate XXr. Volvoa minor X 400 after Stein. Fig. 1, portion of 
csDobiDm with two jonng danghler familieB ; 2, cCEDobinm with two 
jODng dftugbler familieB enclOBed in mother-cell ; 3, ecenobinm with five 
yonng tertils cellg ; 4, coenobium with bit yonrj; fertile celiai E, a fer- 
tile cell enclosing nonieroDB Tacnolen iadicatiDg Iho coEnmenccnient ot 
sabdiviiion ; 6, iBOlated danghter- family elill encloecd in the mother- 
cell ; 7, encysted cell — the Volvox aurevi of Ebrenberg i 8, isolated 
ordinar; indiTidoal enclosed in a flaak-shapedcell. 
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OxNxrsiO. SVDOaniA. Ekrb. (1831.) 

Coenobium oval, inyolyed in a common tegument ; cells green, 
globose (16-32), enclosed within a single membrane, bearing 
yibratile cilia, often with a red spot (eye-spot), distributed 
around the hyaline sphere at equal distances apart. Asexual 
propagation in all the coenobia, the cells of which are divided 
into 16-32 parts, and soon evolved into new coenobia. Sexual 
propagation in all the coenobia, the cells being converted mto 
motionless oospores enclosed in a narrow epispore, afterwards 
becoming red. 

The most complete account we possess of the life-history of Evdorina 
is that by H. J. Carter (^Ann. Nat. Hist., Oct, 1858), of which the follow- 
ing is a summary : — Unable to recognise this organism in its simplest 
form as a solitary cell, nor any stage of segmentation prior to the third 
degree of duplicative subdivision into 16 cells, he commences from this 
period. 

At this time, which we call the first stage, the Eudorina consists of an 
ovoid green body, partially divided into the number of cells just men- 
tioned, each of which is provided with a pair of cilia, which project 
through a thin gelatinous envelope that surrounds the whole mnss. It 
is now about 1-llOOths of an inch long, i.e., not more than the diameter 
of the CMamydococcus cell, and swims by means of its cilia, with the 
small end foremost, and with a rotatory motion on its longitudinal axis, 
as often from right to left as from left to right. An eye-spot is also 
present in each of the four anterior cells, but seldom visible in the rest 
at this period. 

As development progresses each cell is provided with a sphserical, 
translucent utricle, an eye-spot midway between the cilia and the oppo- 
site end of the cell, a contractile vesicle -at the base of the cilia, and the 
pair of cilia themselves. 

During the second stage each of the cells again undergoes duplicative 
division, and the whole organism becoming larger, they are separated 
from each other, and being no longer subject to compression, become 
sphserical and enclosed respectively within distinct transparent capsules. 
The Eudorina is now six times as long as in the first stage, and contains 
82 green cells, which are evidently situated between two large ovoid, 
colour'ess, transparent cells, one of which bounds a similarly shaped 
cavity in the centre of the Eudorina, and the other is the original cell 
wall, round which again is the newly secreted envelope. Thus we see 
that the Eudorina is derived from a simple (daughter) cell, and that its 
green cells have resulted from a duplicative subdivision of the green 
matter which lined the cavity of this cell. Arrived at this state, which 
we shall see is that of maturity, we also observe that the posterior part 
of the envelope becomes crenulated, apparently from fiaccidity. 

After this, however, it again presents another phase, which may be 
called the third, or last, stage of development. Here each cell again 
undergoes a rapid duplicative subdivision into 16 or 32 cells, which, in 
the group, assume a more or less oblong figure respectively, and thus the 
Evdorina*8 length is increased to 10 times that of its first stage. The in- 
ternal structure now gradually breaks down before the external envelope, 
when for a short time the groups may be seen swimming about the cavity 
thus formed, till at last the envelope bursts and they liecorae liberated. 
'^hat becomes of them afterwards he could not state from observation, 
but the green cells having been greatly reduced in size by the latter sub- 
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diviiioDB it la probftble that many of the groups, if thej do not fonn nev 
indiriiluals, sooner or later become disintegrated, and the Kwlorina thus 
eventually perishes. 

When, however, the process of impregntttion takea place, the diviaion 
stops at the Becoad Stnge, that is when tbe Eudorina consieta of 33 cells 
of the Ui^est kind, eaob of which is about l-lQf]6th of an ttich in dia- 
meter within ila capsule, whioh is thereforu a little larger. The process 
fa as follows :^ 

At a certaia period after the second stage has become fully deTeloped 
the contents of the four anterior cells respectively present lines uf dupli. 
catire subdlviaion. which radiate from a point io the posterior part of the 
oell (in the subdivision of other cells the Hues ot Sssiparation tend 
towards the oeotre of Ihe cell). These lines, which ullimBtely divide 
the green contents of the cell into 64 portions, where the division slops, 
entail a pyriform shape on the segmendi, from whose eitremities a mass 
of cilia may be observed oaviag in the anterior part of the cell of the 
parent, while yet her own pair of oilia are in active motion, and her eye- 
spot still exists in lita on one side of her progeny, thns showing that the 
latter way be almost fully formed before Mie parent perishes. At length, 
however, this takes place, and the progeny (Spermatozoids) separate from 
each other, and finding an exit, probably by rupture, through the effete 
parent oell and her capsule, soon become dispersed throughout the space 
between the two large ovoid oelU mentioned, where they thus freely come 
into contact with the capsules of the twenty-eight remaining, or female 

The form of the spermatozoid now varies at every inatant from the 
activity of its movements, and the almost semifluid stale of ita plasma. 
Its changes, however, are confined to olongatiou and contraction ; hence 
it is sometimuB linear-fusiform, or iunuiar, at others pyriform, short, or 
elongate. The centre of the body is tinged green by the presence of a 
little chlorophyll, while the extremities are colourlcas, the anterior one 
hears a pair of cilia, and there iaan eye-spot a litllein front of the middle 
of the body, also probably a nucleus. It ia about l-2700tb of an inch 
long and about one-fifth as bread. 

Once in the space mentioTied, the spermatoinida soon find their way 
among the female cells to the onpHUles, of which tliey apply themselves 
most vigorously and pertinaciously, fattening, elonuating, and ob<inging 
themselves into various forms as they glide over their surfacea, until they 
find a point of ingreBs. when they ap]>CBr to ^ip in, aod, coming in con- 
tact with the female cell, to sink into her subslanoe as by amalgamation. 
This author explains tliat there was aomo difGcuIty in seeing the act of 
union, but of the act itwlf he entertained no doubts. Eudorina in this 
stage also may frequently be seen with all the four anterior cells absent, 
and only a few spermatusolda left, moat of which are motionless and 
adberrut to the capsules, indicating that the rest have disappeared in the 
way mentioned. Lastly, many Eudoriaut in this slage may be observed 
with not only Ihe four anterior cells absent, but with hardly a spermato. 
■oid left. Indicating that the whole had passed Into the female ceils or 
bad become expended in the proceas of impreifoatioft. 

mint changes take place in the Kvdarina after this he had not been 
able to discover. At the time the female cells appear to beconiie more 
opaque by the incorporation of the eperroatoioidg, and the orenulaled 
state of the posterior part of the envelope in this stage seems also to in- 
dicate an approach lo disintegration. 

While nnilcrgoing impregnation the female cella nlivaya contain from 
2 to 4 nuclei, aa if preparatory tn the third stage of development Into 
which they are sometimes actually seen passing, with the spermatosoida 
present and scattered among them -, but the effect of imprei^atioo 
generally seems to arrest this stage, and thus save the species from 
thai minuts division which leada to destnictioo. 
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The author cited then goes on to explain how he conceives the other 
stages of the Eudorina are passed, which he had not the opportunity 
of obsenring. The whole memoir is one of great interest, and will 
well repay perusal by those who are investigating this subject. 

Badorina elegans. Ehrb, Monats. BerUy 1831, p. 78. 

Coenobia oval, cells usually 82, globose, either scattered or 
quaternate, eight at each pole, distributed in three parallel 
circles, at equal distances from each other, around the periphery 
of the coenobium. 

Size. Coenobium *04-*15 mm. long. Cells *018-*022 mm. 
diam. 

Rabh. Alg. Eur. iii. 99. Ehrb. Infus. 63, t. iii. Pritchard 
Infus. p. 520. Carter, in Ann. Nat. Hist., Oct., 1858. 

Pandorina elegans, Dujard. Zoophy., p. 317. 

In standing water. 

Formerly found at Hackney and Hampstead, most abundant in the 
spring of the year, but doubtless qaite extinct at both places. " Clusters 
are often seen," says Pritchard, " in such amazing numbers along with 
Volvox and Chlamydomonas pulvisculu8 as to render the water of a 
decided green colour, especially towards the edges." 

Plate XXVL fig. 1. a, 16-celled family ; 2, sixteen-celled family 
dividing into a 32-oelled family ; 3, part of a family, showing division in 
pairs ; 4, 32-celled family divided into daughter-families ; 5, one-celled 
daughter-family. All liter Stein. 6, colony with three spermatic 
cells, having burst; 7f spermatic cells x 400 ; 8i spermatic cell X 800 ; 
9, spermatozoids x 800. After Carter. 



Genus 41. PJ^lTBOaZNA. Ehrh. (1830.) 

Cceuobium globose or subglobose, invested by a broad colour- 
less hyaline tegument ; cells green, granulose, globose (16, 32, 
or 64), included within a single rather thick membrane, bearing 
two vibrating cilia, with or without a red spot, aggregated in a 
botryoid manner. 

Propagation the same as in Eudorina, 

"ELentTej'B emended character of this genus was in the following 
terms : — *' Frond a microscopic, ellipsoidal, gelatinous mass, containing, 
embedded near the periphery, sixteen or more biciliated, permanently 
active gonidia, arranged in several circles perpendicular to the long axis 
of the frond. The gonidia almost globose, with a short beaJk-like 
process, a red spot, and a pair of cilia which project through the 
substance of the frond to form locomotive organs upon its surface. 
Beproduction — 1., by the conversion of each gonidium into a new frond 
within the parent mass; II., by the conversion of the gonidia into 
encysted resting spores, which are set free and (?) subsequently ger. 
minate to produce new fronds.** — Quart. Micro. Joum. (1856), p. 49. 



I 




PuidotlnK moiam. Ehr. Inf. p. 53, (. ii. f. S3> 

Ctenobium globose. Cells green, 16-32, arranged abont the 
periphery. In the fonns which produce the resting spores, the 
cells are crowded together in the centre. Resting spores after 
becomiDg encysted bright red. 

SiZB. Ctenobium -2 mm. Cells -Ol-'OIS mm. diam. 

Rabb. Alg. Eur. iii. 99. Henfrej Micr. Trans. (1856) p. 
49, t. 4. PringBheim Monalab. Berlin, Oct., 1869. Ann. 
Nat. Hist. T. (1870) p. 272. Pritchard Infns.pp. 157 8nd.il7, 
t. xix. fig. 59-69. Braun Rejuv. pp. 169-209. 

In standing water. 

" Fronds hjuline from about 1.80" downwarda. Qonidia either 16, 
and then arranged in fonr circles of f, or 32 and then in Are oirolea, two 
at the poles of *, and the intermediate three of 8 gonidia, which in the 
perfect form stand near the periphery, and wide apart. In the forms 
which produce the resting Bporea the gonidia are crowded together in 
the centre. The gnnidia are green, bat the contents of the reatinK 
■pores, after thej ha»B become encysted, are oonrerted into oily and 
granalar matter of a bright red colour." — Henfi-ry. 

Pringsheim, in his memoir "on the pairing of Zoospores,"' mnltes 
special reference to this species. Ho says that aaexual reproduction 
takes place in Pandorina, aa in other multioellalar Volvocinem, by the 
formation of a perfect young plant in each oell of the mother plant. By 
Ihegradual diaiulutiun of tbe general envelope and oE the special mem- 
brane of the motber-oells, the yonng plants beoonio free, and escape. In 
sernal reproduction, as in the aeeiuat, the membrane of the old plant 
swells, and sixteen yonng plants are formed. I'he yonng plants, bow- 
erer, are (at least in part) not neuter, but aexnal. and either male or 
female. Whether the mother plant is mon(ecioasordi<Bciaas is difficult to 
. because tho male and female plants are aitemally alike, and 
can hardly be distingnished with certainty during copulation. There is 
no striking difference in structure between the sexual and asexual 
plants, although, amongst the former, plants with less than sixteen calls, 
especially with eight cells, are oftener produced. Morcoror, the dissolu- 
tion of the membrane of the mother-cell prooeeda mere slowly than in 

of neater plnots, one result of whii:h is that the young aseiual 
plants vary much in the uxtent oF their growth, and continue united in 
gronpa of diSerent sizes for a long time efti-r tbcir formation, according 

ipvat4T or less number of them have happened to become free from 

■ ■ mass in which they were eoitodded. 

idoal gronpa arc at first motiooless, and tho mother plant 

cilia daring the formation of the young ones, the entire ^roup 
.irely quiescent. But afterwards the young sexual plants, 
lika the neuter ones, produce upon enoh of their cells two cilia, which 
commence their motion aa soon as the enveloping mucus admita of it, 
and thus ultimately the entire greup assumes a state of active rota- 
tion. During the rotation of the groups the same process of eipao- 
sion and dissulation takes place in the membrane of the sexual planta 
as occurred in the mother plant i but tho contents of the cells of the 
sexual plants do not uudeigo division, but combine to form a single 
luoapore, which bocomes free by the rapid dissolution of the mem- 
biauea. In their general structare these zoospores differ in no way 

Translated 






VOl.VOCINRJt, S9 

_ ._ : lOOTporee. At their tmlourlesi apei thej oihibit, like 

otlKir zoDsporsB, b red bodj placed on one aide oS the apei, Bod two 
loug ribroting cilia, by which they move in the mfniner common to 
loOBporta. The indiTidoal zooBporca exbililt no marked differences, 
exc<q>t that they vary in sho within tolerably wide limits, bat not in a 
mnnner to indicate the eiiatenee oF two different Borts. 

Araongit the groaps of isolated zooEpores ol different sizes some are 
M Uut Been to approach one another in pairs. They oome into 
oontoot at their anterior hyalioe apex, coalesoe with ons another, and 
MaaniB a shape resembllDg a Ggnre oE 8. The constriction which 
marks their original Beparation disappears by degreee ; and the pnireJ 
■ocwporea form at last a siogle lar^o groon globe, sbonin^ at the oii- 
camference no iraoe of their original aeparation. It may be seen, 
howarer, that the globe is Inrgor than the indiridoal neighbonring zoo- 
■porea, that it has a atrihingly enlarged colonrleae month spot, with 
two red bodies on the right and left, and that it is fnrDiahed with foar 
ritnating oilia originating in paira near the two red apots. The fonr 
oilia, howerer, soon become motiouleBS, and together with the red spots 
disappear. 

This act of conjugation occapies some minutes from the first contact 
of the ■oospores to the formation of the green globe. The latt«r 
beoomcs the oospore, which, after growing slightly larger, and assaming 
• red colonr. germinates after a long period of rest, and brings forth a 
new Pajidorina, There is hardly any appreciable difference, except in 
size, between the male aud female looaporea. Most frcqaently B small 
■oospore pairs with a larger one ; bnt two of equal aixe often nnite. 
Probably both the females and the males vary mnoh in aixe, the former 
more so than the hitter. 

With regard *to the entire plants from which the zoospore* are pro- 
dDC>>d, there ia little donbt that those of the largest aiso are females ; 
bat the teK of the smaller and middle-BJzed ones cannot he determined 
with any certainty. The germination of the oospore iB like that of other 
Folvoeinfltf. espeoially resembling in its early stage the germination of 
Um retting spores pnidnced by tlie microgooidia of Hydroditiyan vtri- 
tMlotum. The ooBpore borsta, and prodnoea a single large aoospora {in 
ntre oaaes two or erea three), which divides into siiteea cells, aad 
becomes a yonng Pandariaa. 

Plata XXril. fig. 2. Pamloriaa morum — o, a very small family ; b, 

■ii teen .celled families; i, eight^oelled family; e, solitary cell ; /, the 
_ ime, further magnified, showing process of subdivision; g. 32 .colled 
fcmily I h, small family nndergoing division ; i, 10-celled family 
Ivided into sixteen danghter families. All after Stein X about 600, 



Gbndb 4Z. OOHIVMC. MiilW. (1873.) 



Coenobiam quadrangnlar, tabular, angles rounded, formed 
from A single flat Btratum of cell«, girt b; a broad byalinc 
plono-coaves tegument. CcIIr 1G (central 4, portpherical 12J, 
polygonal, briglit green, bocouiing with age disordered, graaa- 
iose, connected by the produced angles, ehlorophylloaa vesicle 
central, furnished nitli colourless contractile vacuoles, and two 
long exBert«d cilia. 

Propagation by repeated divisioa of the cytioplasoi. 
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f 16 greovH 



»■■!■■ |r*ctonla. HaO. TtrmiMMH,p. eOi 

Comotnatn flattened, qawjraiigalsr, Gompoiseil of 
oelli, fbniifhed with vibraiile cilia. 

Biz«, Canobinm, from -05 mm. Cells from -01 X 

Rftbh. Alg. Eur.iii. 90. Mfitt. Auim. lof. t. IS, f. 9-11. 
Ebrb. Inftu. &6, t. S, f. 1. Dajaril. Zooph^. p. 318. Fbekc 
Stodim, 80, t. 4, f. 7, 8. Fraten, Abb&nd. der S^icfe, p. 191^ 
t. & Oobn Nora AcU, xxir. p. 169, t. tg, f. 9-27. Prit- 
<durd lafai. p. filS. 

Id vtagiunt water. 

Tb» fallMt ■monat of Coniiim is that by Cohn, pnblisiiHl a^nj _ 
ago, bnt nothing hubwriiulded to iU hiaUii7 suioe. The fallawm^ ia a 
•ttrnmary of hi* obMrrat Iorb : — 

Eatdi family iaiareated with a roloorlem miuwil* ib^atb wluoh ii difi- 
Mlt to be IMD witbont Fiildin^ mme coloarin^; matter to the vater. aa 
thcr* aMiean to ba no be^menl. Seen from abore, it U a qnadnlateial 
tablet wUbromtdodooiner*. or from tbe gMo elliptical. Tha primoi^al 
mIU are aiiteen in number, (onr o<7UpTinz tbe centi« di«|Maa2 aa a 
•qoare, and thrae on eadi niile eitenuLl to Cbeee. The central oeU << tta 
thrMOn each (ideu leta little nearer toirardji the oentre. The odia ira 
aomewhat poljgonal, the fi>iir centrsl bring henurona], and tbe twelva 
•xtemal penta(n>nal. \VI,yn jonnt; the ansles can acarcely bo dia- 
tfngnicbed. Thia rcgnlar pul^-Koiinl form indirateg thai each c«ll ia Biir> 
ronndBd b^ a Arm memln'Mii'. n-Iiicb relaiiu them in a Gied form. Tha 
InTMtln;; mambnuie mav ■:]■'■ li' .n Ii '.-h^ at tbe anjclcB of tbe celli,fnKa 
aaobof whloh it i« eitei-' - ' r; tnbnlor process, wbieh ii qnita 

eoloorlMi. Thew proce i<1 m those of contiiriicnu cell*, ao 

a* to link tbem all toire' ' ' ''■■ - ]n-i-^saea ars not visible in imma- 
tnra familioi, being ■abiequentlj developed. 

In other points tbe ontanization of the cells resombles Cb Ed mydomaaas. 
Their onntcnta consist of protoplaem. oolonred b; cblorophjil, when old 
oonlaininK namerona corpuacIoB, a central darter corpuscle, and often 
■OToral Tscuolcs. Encli cell is furnished with two cilia, which prooeed 
from tlio protn]i1aim, tbrontth perfurationg in tiiD cell wall. 

The moTomcnts of tbe coeaobiaiu rnseiiiblo those of Slep/umotphwra i 
it rntolTea on its abort aiia, so thai, its polar aspect is that of a rotating 
surface, whilst its eqnntorial is linear. 

In the dovelopmout by soMiviaion only tha rell-oontents are oon- 
onmed. The flnaion takes place by four sutneasiTe stages, or genera- 
tions, in eacli of which bigection of the cells occurs, so thtit ultimately 
aaoh primoi'dial oell iianbdirided into sixteen portions. When the snb- 
division is completed by the coiiatniction of these aiiteen small cells, 
they are goon to ocoapy tbe snuie position and arrangement in tha 
inother.coll s* in the parent ciBnobinm. 

The primordial cells of the newly formed ocenobia appear nnoonneoted 
with each other. The moTement of the parent ocEnobiiim oontinaea 
DDtil the laat statue of ilagion is completed, when it ceases, and tho 
jonnR daaglitcr cmnobia commence a moiemont within the parent oeU, 
•ometimea appearing aa a disc, and at others as a line, aocording as the 
■nrface or the odjte is turned towardB tho gpcclator. 

At length tbe mother -cell rnptnreg. and the joaag colony escapes into 
the water, mores about freely, and starts on au independent eiiatenoe. 
Bnpposing that a yonng Oonium after twenty.fonr hours ia capable of 
development by fission, it follows that, suppoBiog the cooditioDS favonr. 
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•ble» a nngle oolonj maj oa the seoood daj develop 16, on the tliiid 
256, on the fourth 4,096, and at the end of the week 268,435,456 other 
organiama like itaelf. 

It has been rappooed that some of the oella beoome detached from the 
matore ocBuobiam and pass into a resting condition, bat this has not been 
poaitirelj demonstrated, so that dssoration is the onlj mode of repro- 
dnotioQ at presont knovrn. 

A fuller abstract of this paper by Gohn (from " Nova Aota^" Yol. 
XXI7., p. i6^) is giren in Fritchard's Infusoria (p. 153). 

Plois XXVII, fig, 1. Q<miwn jpwtonU-^a^ b, c, families in different 
positions X 400 ; il, «, the same, rather more highl j magnified ; /, family 
before division ; g, family of 16 cells divided into 16 daughter families ; 
d to 9 after Stein. 



Onnis 43. STSFKAMOSPKJBaA. CbiU. (1852.) 

Coenobimn thronghoat its whole life rotating and moying, 
composed of 8 green cells, bearing two yibratile ciliay disposed 
ftt eqnal distances aronnd a circle, enclosed in a common 
colourless hyaline, globose vesicle. 

Propagation, both by macrogonidia arising from the eight- 
fold division of the green cells, bearing two cilia, with a lateral 
red spot, congregated in families of eight ; and by microgonidia, 
rery mnch smaller, produced by maltiplied division, at first re- 
Tolring within the common vesicle by the action of four cilia, 
afterwards free, escaping singly. 

•icphaaoaplUBra pluTialla. Oohn Bedwigia i.,p, 11. 

Cells globose, elliptic or fnsiform, often at each extremity 
tpreading out in mucous rays. 

SizK. Ccenobium *026--052 mm. Cells -006--012 mm. 
diam. 

Babh. Alg. Eur. iii. 100. Gurrey in Micr. Joum., 1858, vi. 
p. 181, t. 6, f. 1-27. Cohn Zeitschr. fur Wiss. Zool., 1852, 
IT. p. 77. Archer Micr. Joum., 1865, p. 116. Pritchard Inf. 
p. 529, t. 19, f. 88-58. 

In hollows of rocks, and in pools after rain. 

SUphanotphara was first observed in 1850 in Germany, and since in 
OHHiy places, inclnding the British Isles. 

It consists of a hyaline globe, containing eight green primordial cells, 
•rranged in a circle in its equator. The globe rotates upon an axis per- 
pencHonlar to the plane in which the primordial cells are arranged, and 
BMUvea actively in space by the aid of cilia, two of which proceed from 
nafih of the primordial cells, and pierce the hjaline envelope. The 
primordial cells divide first into two, then four, and lastly into eight 
portiona ; these portions separate from each other in a tangential direc- 
tion, thns forming a disc round which a cellular membrane is developed. 
Two oalia are produced upon each segment, and thus eventually eight 
joang individuals are formed, which ultimately escape by fissore of the 



parent globe. This proceaa wbb obserTeii to occupy about twelve hours. 
Cohn also obgerred the diriBioii of each o( the ei^ht primordial coUaiaCo 
a great nnmber of tnicrogouidin, which awarm within the globe, and 
escape from it. Under certain GirGiimBtanci>B each of the eight celU 
aeoretea a cellalar coverinp;, and swima about iu the interior of the 
globe in the form of free ChlamydacocciuMke cellH. Eseatnallj they 
eaoape either by Gaaare of the globe or by its gradual diasolution, loae 
tbeir oilia, form a. thicker membrane, beoome motionlesa, anil accnmn- 
lato at the bottom of the vesiel. If the veasel be permitted to become 
dry, and afterwards filled with water, motile StephaHospluFTa reappear, 
from which it scema probable that the green globes are the reating cells. 

The reating cella vary much in size, and it is auppcasd that they 
grow coasidcrably aft«r attaining a state of rest. The coloor is deep 
green, aometimeB yellowish or olive, and Ihpy poBBCsa a nucleus. 

The drivd reating aporua absorb water, and their contents gradually 
fill np the cavity of the contaimng membrane, and become cloudy and 
grauular ; tbo border bocomea yellowish, and tbe red colouring matter ia 
ooDtracted in the centre. The cells then begin to divide and pass 
tbrongb giicoeBHive stages, as shown on the plate (Plate 28, figs. 13 
to 17). Tbe four dniighter-cells begin to qaiver, and endeavour to 
aepEirate from each other. Two cilia are now apparent at tbe pointed 
extremity of each of the four cella (fig. 19), by the action of which the 
groap begins to move as a whole ; allimately all trace of the enveloping 
membrane diaappeara, and one by one the dangcfater-cells eacape and 
become free. At the moment of eacape their diameter never eioeeda 
'01 mm., but tliey soon enlarge to a diameter of -013 ta -015 mm. 

The length of time which elapsed between the immersion of the 
dried resting spores and (ho first appearance of the motile cells varied 
from nine to twenty-fonr hoars. It was observed that thoae resting 
spores which did not prodnoe Eooepoi'es within six days never did so 
^terwarda, although they continued to live, and seemed perfectly 
healthy. Zoospores produced in Mcvember did not advance beyond the 
flrat stage. Others produced in March remained only a few hours in 
that condition, after which time a delicate membrane waa formed 
round the body of the primordial cell ', this membrane was at Grst 
closely attached to the cell, bnt became gradoaliy enlarged, by absorp- 
tion of wat«r, into a coloarleas enveloping vesicle, oaaally globular, 
bat sometimes oval, having two apeninga, through which the cilia 
penetrate. In thia condition they attain a diameter of '017 to -022 mm., 
and are not diatingnishable from encysted forms of ChlamydoeoccJii 
pliixialit. Other looaporea, produced in April, attained a larger size, 
aad the protoplaam of tho primordial cell, Instead of retaining its con- 
tinuoua outline, became elongated here and there iut^ simple or forked 
muoilaginous rays, which were either colourless or green from the preacnce 
of chlorophyll. The^w rays are probably produced by the protoplasm ad- 
hering at certain poinla to the surroundiug membrane, and being carried 
outwards by its growth. The Chlamydococcus-liko form only lastoJ a 
few hours ; towards the evening the loosporea nioBtly began to divide. 
The rays are drawn in, the primordial cell becomes round, it then elon- 
gates, ia constricted, and ultimately is divided into four quudrantji. 
These are again biBected, and evenlually eight wedge-i^liaiied portions are 
formed, wboaa contour lines, like the spokes of a wheel, meet in tbe 
middle. 

Here is to be noled a distinction between the Stephanotphiera and 
Cklaviydococcui ; for while in the latter the individual portions of a 
primol^ial cell aeparale entirely from each other, each developing its own 
enveloping membrane, and ultimately escaping aa a unicellular indi- 
vidual, in tho former tbe eight portions remain united ns a family. The 
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coloured contents of the individual portionB become drawn back towards 
the periphery in centrifugal direction, a colourless plasma remaining 
about the central point ; this disappears at first in the centre, a cavity is 
formed in the middle of the disc, and as this enlarges the eight portions 
assume the form of a wreath, consisting of eight globular or ellipsoid 
bodies in close contact, usually not exactly in one plane, owing to the 
outer membrane not having expanded in proportion to the enlargement of 
the plasma. The original cilia continue active, causing the motion of 
the whole organism, until the eight portions are completely individualized, 
and then their motion ceases. The separate parts of the plasma now form 
eight independent but closely packed membraneless primordial cells. 
hbortly afterwards a delicate membrane common to them all is secreted 
beneath the mother-cell membrane round the disc formed by the primordial 
cells. This membrane is at first in contact, but afterwards l>ecomes further 
and further removed as it swells and tends to assume a globular form. By 
the motion of the cilia the mother>cell membrane is thrown off, and the 
young family escapes into the water. When the Chlamydococcus-like 
unicellular Stephanos phcpr a has commenced its rivision early in the 
evening, the division into eight is perfected during the night, and early 
in the morning the young family quits its cant off mother-cell membrane. 

In the course of the day the individual primordial cells and their 
common invescing membrane grow until the latter attains a diameter 
of *04 to '048 mm. During this growth the shape of the primordial 
cells is changed by the formation of various prolongations, but in the 
course of the afternoon they again become round, and during the even- 
ing division commences in them precisely similar to the process in the 
unicellular Stephanospkcera. On the following morning we find eight 
young families. It is calculated that in eight days, under favourable 
circumstances, 16,777,216 families may bo formed from one resting cell 
of Stephanosphcera. 

We have given but a barren outline of the history of this little plant, 
but for further information must refer the student to Cohn's Original 
Memoir in Siebold and Kolliker*s Zeitschrift fur Zoologie, 1852, p. 
77. Translated in the " Annals of Natural History,'* 2nd series. Vol. X., 
pp. 821 and 401. Also Cohn and Wichura^s subsequent memoir " Ueber 
Stephanosphsera'' in Nova Acta Acad. Leop. Car., 1857, part I., Vol. 
XXVI. Of which an abstract is given by Currey in " Quarterly Journal 
of Microscopical Science," Vol. YI. (1858), p. 131. Also an admirable 
summary by Archer in the ** Quart. Journ. of Microscopical Science " 
for 1865, p. 117, with additional observations by himself. 

Plate XXVIII, Jig. 1. Polar view of family with globose primordial 
cells ; 2, equatorial view, with fusiform primordial cells ending in 
mucous filaments ; 3, the same, with primordial cells collected on one 
side ; 4, commencement of formation of macrogonidia ; 5, all eight pri- 
mordial cells divided in fours ; 6, division advancing so that each 
piHmordial cell consists of eight cuneate segments ; 7, further advanced 
in division, movement in the mother-cell having commenced ; 8, 
division completed, eight young individuals revolving in the mother, 
cell ; 9, the eight original primordial cells broken up into microgonidia; 
10, young Stephanosphcgra, (figs. 1 to 10 X 300) ; 11, microgonidia after 
exit from mother-cell X 500 ; 12, full-grown resting cells ; 13, commence- 
ment of division in resting cell ; 14 to 19, successive stages in division 
of resting cell ; 20 to 22, naked zoos|x>res ; 23, 24, encysted zoospores ; 
25 to 27, division of encysted zoospores ; 28, young eight-celled family 
resulting from division of encysted zoospore ; 29, 30, young families, 
all after Cohn X 400 ; 31, amseboid condition of primordial cells, after 
Archer. 
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Oedeh n. ZTQOPHTCE^. 

Eitlier nnicellulHr or malticellalar A1g», with termintl vege- 
tatioD, and destitute of trae ramification. OetU eingle, or 
fsegregate, or geminate, or onited in a series. ChlorophjII-mass 
for the most part distributed in plates, or bauds, inclndiDg one 
or more amyluceons grannies. 

Multiplication by diriaion of the cells in one direction. 

Propagation bj Ejgospores resultiag from the coojagation of 
twooells. 

" Untenoobmigea nber die Familie 



FiMlLT I. DBSMIDIB^. 

Uniccllnlar Algte. Cells for the most part compressed, 
single, or segregate, or geminate, or a larger number anited in 
a band, or fijument ; variable in form, naaally constricted in the 
middle, so as to constitute two symmetrical semi-cella. 

This large and interaating famflj is deaignedlj eiolnded from the 
preBout wuik. al it i* propoeed to treat thero sspanttelr. Aa so maDj 
sladeiilB cimiliie tbemaelreB eicluiTsly to this fnmilj, this proposal 
will iliiubtleas commend itself. Tlie eioeilent text book bf J. Haifa haa 
long been [tie standard for Eugliah atiideDM, and would be ao Btil) but 
for its KcurciLv, and tbe lai'ge namber of addiCJona in the iaterral sinoe 
its pDblioation. 



Family II. ZYGNBMACE^. 

Multicellular Algfe. Cells cylindrical, equal at both ends; 
fructiferous cells more or less tiimid, or inflated, all closely 
conjoined in filanieiiti>u3 families, forming an articulated siniplc 
thread, nitli a centrnl cytioblast involved in radiating proto- 
plasm. Cell walls lamellose. 

Cblorophyll-masB effused, or of a definite form, often forming 
a spiral bund. 

Vegctatioii by repeated trnnsveise division. 

Propiigalion by zygospores, resulting from the conjugation of 
two cells. Conjugation taking place in tbree ways, lateral, 
scalariforui, and gcnuflcxuons, 

I, according to tbe 
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We Kppend here Oe Barj'a sohema of olHsiBoatioo of Uus Order, 
which be tenns " UoajagateB." 

"Cells of limiUid pjowth, propagated by nnlimited repeatad bip&iti- 
tion (tripartite in Cralero^per'aum) in the same diraotion. free or odq- 
Deoted in single rows, ohlorophyll in parietal bandg, aiile plates, or 
ntdiating bodies, in pairs. Cell-wall cellulose or gelatinous. 

" ^rit^ificalion. By oopnUtiona zygospore ariieH of a different form 
from its Butlber'DellH. No aseiaollj produced awamisporaB. 

" SusmvisioNs. 

"I. Uciornrpe/r, Zygospore tbe shape of the motherrfjells. not oon- 
tmotml, aeparating by three ur five partitiuna into a central lirm-walled 
rOBting-spore and two or four lateral decaying cells. (Cells cylindrical, 
united in threads, irith aiile plates of ohloropbyll.j 

"11. Zygnemem. Zygospore andiTidei! and mostly oontraeted, passing 
into the resting eondition, afterwards developing into a germ-ooll divided 
into a basal cell, and a tbread-cell capable of divjaion. (Cells oylici. 
dricnl. anited in threads.) 

"in. Deataiditm. Zygospore of the form of the Zyjnemaw, develop, 
ing into a germ-cell, or divided into '2 or 4. eitcb of which separates into 
two eqnal danghtor-oellH capable of division. (Cells asually conaistiag 
of two syaiinDtrioBl halves, of very variona form, free or uoited.)'' 

We have adopted a similar arrangement, wltb the eiooption of the 
present exoluiion of the Dctmidiem, aiid the addition of a sma!! sub- 
family, the GonatuiumeiT, which dates from a period snbscqaent to 
Be Bory's Memoir. 

CoujngaLion in the present family is the uuion of two oells. either of 
•eparato filaments, or of the same filament, the result being the forma- 
tion of a lygospore. The cells conlaining the male and female element 
cannot at present be distingniahcd from uaoh other, although De Bajy 
■tatea that he has observed a constant diSerence between the fertile and 
•tvrile cells of a species of Spirngyra. Uloatly all the oella of one 
filament appear to be either Riving or receiving cells, so that the male 
and female Glameute would seem to be distinct, but this requires more 
certain conOrmation, inasmnob ui in sueh of the species of Sfivragyra aa 
exhibit lateral aa welt aa soalariform conjugation, all the cells in one 
Slameot cannot be of the s.'Lme Icind. 

"The Srst perceptible obiingo in a cell about to produce a rosting- 
spore appears to be a looaeniog of the primordial ntriole from the outer 
wall, and a contraction of it upon the cell-ooDtonts. which thus are 
orawded together und more or less deformed. Simoll-aneoQely with 
this, or a little after or before it, the aide wall of the oell is mptnrcd, and 
■ little pullnUtlon or proceaa is poshed out. which directly coats itself 
with cellulose and rapidly enla<'gea to a conaidcrable diameter, at the 
■ame time growing in length until it meets a similar process pushing out 
from on oppouing cell, or has attained as great u leugtb na it« laws of 
devclopoienl will allow. When two prooesaes meet they become fnaed 
together, the end walls are raptured, and the contents of one cell pass- 
ing over are received within those of the other, or else the contents of 
both cells meet within the connecting tube, and there fane together. 
This is the more oouimon mode of conjugation, in which two cells of 
distinct HlameDta become joined together by a oonneoting tnbo. [t ie 
BTidenl that, if the filaments are fertile to their fnlleet extent, tbore 
wilt be oe many of these oonuecting tubes oi there ore pairs of cells 
in the filaments, and a ladder-like body will be formed, the on. 
ginol filaments correspond iug to the side pieces, the connecting tubes 
to the rounds. Henoe this method of conjugation bas received the 
name of tcatarifora , 

" In the so-called lateral i-oi^Hgation. instead of celle of different 
ning, adjacent cells uf one Slameot unite together to oi 
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plete tJjB prooeM. Tha union of the two cells appears l< 
several naja. !□ acoordance with one plus, connecting tobee, pnaDea 
out from oeor the ends of the oells, grovr (or a short dlataDce nearlj at 
right BQgleB to the long axis of the filaments, aud then bend at a right 
angle to themselFeB, ho aa to ran parallel to the fi lament cells. The ends 
of these proceeses arc, of course, appoaed to one another, and coming ■□ 
oontaot, fuse together bo as to form a contionooa tabe for the passage of 
the endochrome. Another metliod bj nUiah neighbouring oetle are 
lometimea ooaneCt«d is by the formation of coadjacent ponch-liko en- 
largements of the opposing ends, and a eabseqoent fusion of these 
aewlj-formed enlargomeats by the absorption of the end wall between 

" There is atill another method of conjugation, the so-called ffenuflaxv. 
out, in which, instead of a oonnooting tube being formed as the medium 
of UDiou, two cells of opposing fllamenta become sharply bent back- 
wards, so that their central porticos aro gtronglj thrust forward as 
obtuse points, which, coming in contact, adhure, and allow of a passage- 
way between the cells being niade by the absorption of their cohering 
walls."— TTmwTi ;■. Water Atga,p. 1B\. 

Hassall says that the conjugation in Zj/giiamacete regnlts in the pro- 
d action of '■ a dork body, of either an oval or circular form, and en- 
veloped in membrane, which Tauoher, Decaisne, and Jenner regard as 
the trne spores, but which Agardh declares resolve themselves after a 
time into zoospores, an opinion in which I concur, applying tho term 
sporangia to them." It need scsroely he added that this view is erro- 
neous, tho n^eultiug body germinating direct after a period of rest, and 
termed a zygospore. 

The same author makes also another statement, rather vagnely stated, 
which is not confirmed by eiporience. " It is curiooa to remark that 
the oella in one part of the satne filament will part with their contents 
and remain empty, while in another they will be the reoipieuta of the 
contents of the cells of another filament." His remarks on agamee- 
Bporous Canjiigata will be illustrated ouderthe sub-family Ganalantmea, 

Sub-Family 1. ZiQttEUEM. 
Cells cjlinilrical, united in threads, ZygoBporo ondivided, 
and (Doetlj contracted, passing into tlie resting condition, after- 
wards developing into a gerai-cell, divided into a basal cell, and 
a thread-cell, capahle of division. 

As hereafter eiplained, this sob-family differs from the Meioearpea 
chieQy in the development of the spore, which is not sarroanded, Oc 
accompanied, by two to four deoidnous Interal cells. 

G«ni;b 44. ZTGNEMA. K<iU. (1843.) 
Cells witli two axile aiany-rayed chlorophyll bodies standing 
near the central cell nucleus, each containing a starch -grannie, 
or quite filled with dense granular contents, surrounding two 
starch-granules lying near the centre, (a) zygospore in the 
bladdery middle space between the ladder-like united pairing 
cells (b), copulation ladder-like, or lateral between two celU 
of the same thread. 



ZYQNEMAOBJB. 77 

111 oertain of the species of this genus the zygospores are produoed in 
the conjngating oanal, and in other species in one or other of the con- 
jugating cells. This fact is taken advantage of in the following arrange- 
ment :^ 

A. Zygospores produced in conjngating canal. 

* Sporoderm scrabieulate. 

1. Zjg^ema pectinatom, ^^. 

•• Sporoderm even. 

2. Zjgnema Balfsii, Kutz. 

3. Zjgnema parrulmn, Kutt. 

B. Zygospores prodooed in one or other of the conjugating cells. 

* Sporoderm pwtictaU, 

4. Zjg^ema crociatnm ( Vduch,). 
6. Zjgnema stellinnm (Vauch,), 

6. Zjgnema Yancherii, Ag, 

7. Zjgnema anomalam {Hass,). 

•♦ Sporoderm even. 

8. Zjg^ema leiospermam, De Ba/ry. 

9. Zjgnema insigne, Eut», 

A. Zygotpores produced in conjugating ccmai, 

lygnema peotinatum. Jg. Sytt. p. 78. 

Sterile cells 1-2 times as long as broad. 

Zygospore globose or broadly elliptic, dark oliyei scrobicn- 
late, formed in the canal of conjugation. 

BiZE. Cells *08-*0d5 mm. diam. (sometimes less), zygospore 
•04 mm. diam. 

De Bary Conj. p. 77, t. 1, f. 15 ; 19, t 8, f. 18. Graj 
Arr. i. 1296. 

Conjugata pecttnata, Vancb. Conj. p. 77, t. 7, f. 4. 

Conferva bipunctata, Eng. Bot. t. 1610. 

Conferva decussata, Dillw. Conf. Byn. p. 5, (?) 

Zygogoniwn pectinatum, Habb. Alg. ill., 252. Kirscb. Alg. 
8cbl. p. 126. 

Ttfndaridea conspicua, Hass. Alg. t. 39, f. 1, 2, Ann. Nat. 
Hist, xii., 187, t. 7, f. 17. 

Tyndaridea immersa, Hass. Alg. t. 39, f. 3. Ann. Nat Hist, 
xii. 188, t. 7, f. 19. 

Tyndaridea decussata, Hass. Alg. t. 39, f. 6. Ann. N. Hist, 
xii., 188, t. 7, f. 18. 

Zygogonium conspicuumj Kutz. Tab. v. t. 12, f. 2. 

Zygogonium immereum, Kutz. Tab. v. t. 12, f. 5. 

Zygogonium decussatunif Kutz. Tab. v. t. 11, f. 4. 

Ti^aridea pectinata, Eng. Fl. v. p. 361 ; Eng. Bot. ii. t. 
2597, Hary. Man. 142 ; Mack. Hib. 231. 

Zygnema bipundatum, Grey. Fl. Ed. 320 ; Fl.De7on. ii. 50. 

In still waters. 

As noted abovOt we inolnde here three of Hassall's species of Tynda^ 
ridea. Kinchner does the same, with the addition of Kntsing's Z ano* 
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niolunt, which, however, u not the Tyn^rid«t atmrnala of Balh and 
HaMBll, u nil] be evident hereHfter. There dues DoC neem to be even 
a HnffioioDt difference to justify the maititenanoB of the different forma 
ae VBTietisB. This is theool; BritiBh epecloa, as fiu- oa at preeoot known, 
with a Borobioulate zygospore, prodnoed in the ohanael of conjiigatiiin. 
We hare followed De Barf in referring this species to Zygnevia inatoad 
of to Zygogoni-um. It ia nnneoBBBory in a work at this kind to diBonaa 
the reeuona which have indaoed aa in thia, and similar caaea, to adopt 
aaoh a conrae. It may be well lo cantion the Etudent at once that he 
will only waste time in the DndeaTOnr to determine speoiea from the 
aterile threads. In the present, for instanoe, he would soon diaoover 
how hopeleas it la to attempt lo diBcriminate between the vegetative 
celts of this and some of its olliei, withoat tho knowledge also of the 
method in which the zygogpore is formed, and its character when de- 
veloped. 

liate XXIX. fg. 1. a, portion of aterile thread X 400 ; A, threads 
in conjngation X 3D0; c, zygoxpire X 400. 

XTgneoM aklfatt. (Kutz.) De Bary Conj. p. 77. 

Sterile cells 2^ to 3 (rsrclj 4) times as long as broad. 

ZygoBpore coDipreBsed ellipsoid, twice as long aa broad, 
produced in the inflated cDnjunctive canat. Sporoderm even. 

SiZB. Cells -Oie-'Onx ■02mm. Zygospore '025 X -015 mm. 

Babh. Alg. Eur. iii. p. 252. 

Zygogonium Saifaii, Kutz, Tab. T. t. 11, f. 2. Kirecb.Alg. 
Schl. p. 127. 

Tyndaridea Rulfsii, Haasall Alg. p. 165, t. 39, fig. 4, 5, 

Ann. Nat. Hist xu. p. 188, t. 7, f. 20. Jenner Fl. Tnnb. 
Wells, p. 182. 

In pools and streams. 

Thia ia the only other British species of Zgr/nema in which the zyfo- 
apore is produced in the channel, except the sncceeding one, which is at 
best doubtful. It appears to be unoommon, at least in canjagation. 
Firet fonnd by Mr. Ralfa at Pcnzanoe. It is still to be obtAiaed in ita 
old habitat, and it appears to have been discovered in France and Ger. 



Fla/r XXIX. fig. 2. o, portion of sterile thread X 400; ft, threads 
in conjugation X 400. 

Sygnama pazmlnai. (£ute.) 

Sterile cells 4 to 6 timen tm long as broad, zygospore globose, 
produced in the conjunctire cannl. 

SizB. Cells •02--022 mm. Zygospore about equal, 

Zt/tfogomum jiari'uliim, Kiitz. Tab. T. t, 12, f. 4. Katz. Sp. 
Alg. p. 447. 

Zyj/iemoordinaiii'M, Berk. Glean. 1. 12, f.l. Hair.Man. 144. 

In standing pools. 

If the Zi/ffwma ordirmrium of Berkeley's "Gleanings" can be re- 
fsrred to Zygnema parvuiuM, that is, aa f ai as we have aaoeTtatned, 
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the whole BTidence npon w 
the " Gleaninga." oe rop^l^Bonted, in part, on 
maniteally ioaiiffiqient. without meaaurpmen 
daced with soma heHitation. The rest of o 
tion, are derived from Continental BunrcBB, 

Berkeley layg of the plant he has fl);arod : — " The filameats are 
quite unattaohed, aod Soat in a rather dnll tfreea mo^a at the top o! the 
water, whiob (at leant in a atate of froctiScatioii) is but little mnoona, 
adhering impecftotly to paper iu dr/tug. But as the plant has only been 
onoe met with, and it it well knowo that other apooicH of Zi/ffnema are 
maoh leas mnoooa in a state oF fmctilicatioD, it is onoertain whether 
this ia psoTiliar at all to the Bpeciea. Articalations 1 to 6 times as luii^ 
aa broad, at first filled with a yellowish green aporaoeona maaa. without 
any marked polluoid border, with a sinKle row iti the oantra of from 5 to 
7 larger granulea. The mBse at length controcta, and the row of grannies 
is DO longer viaibla. Short tabes ore thrown out from the centre of the 
jouila, by which the filamenteoreat length oonneoted into a more or less 
intricate maaa, and in the tubes a globular seed is formed, which swells 
them, and is fumiahed with a pellorid border. In general the upora- 
cooti« matter of only one articulation passes ioto the tnbe to form the 
seed : nor to suob ease does the joint, of which the contents still appear 
DDaltered, throw out another tube. Found at Glapthom, Northampton- 
shire, in the spring of 1S2C, in watery spots ut an eipoaed, ill-drainod 
field." 

rliUe XXIX. /iff. 3- o, portion of sterile thread X 4/30 ; b. 
threads in oonj ngatioa X 300 ; a, oonjugatiiig oells and zygospores of 
l^ffntma ordmarium, sStet Berkeley, magniScation nnkuown. 

B. Zj/gotporei produced in one or other of the conjiigaling celU. 
■TgBenM oraeiatam, (Vouch.) 

Sterile cells eqnal or twice as long aa brood. 

Zygospore aphKrical, formed in one or other of two conjoined 
cells. Membrane bromi and scrobicnjate. 

Sizs, Cells '02S mm. broml. Zygospore '04 mm. diam, 

Cleve Mou. Zjgn. p. 29, t. 9, f. 1-3, Kirsch. Alg. Bohl. p. 
J2G. Kuta. Tab. Phy. v. t. 17, f. 4. 

Conjugata cruciala, Vauch. Hist. Conf. p. 76, t, 7, f. 2. 

Ttfndaridea cruciatu, Hass. Alg. 1 60, t. 38, f. 1 . Eng. Bot. 
Ed. Z,t. 2512 B. Eng. Fl.v.p. 361. Mack. Hib. 231. 

Conferva bipunetata, Dillw. Couf. t. 2. Hook Fl. Scot, ii, 81. 

Zj/gnema bipunctatum, Johnst. Fl, Berw, ii, 250. tiray Arr. 
i, 296. 

Zffgnema Dillwyni, Kutz. Tab, Plij. v. t. 17, f. 

In ditches, pools, &c. 

The fonn figured by Dillwyn is more slender than tJie typical term 
and ia considered by some aa a distinct Tarioly. 

There is, perhaps, some diiBoalty in determining the eiBot limits of 
the three ipeoica L. cruciatum, L. ttellmutn. and L. Vaurharii, unless by 
tnerging the latter two in one, and accepting Z. cmciatum as possessing 
globose lygospores, whilst the other species has oral, or somewhat eloQ. 
gatvd sTBotporet. 

FtaU XXX. Sg. 1. a, portion of sterile thread X 400j b. coajugat- 
ing tlmada with irgoapores X aXI i c, mature lygospora X 401). 



Sygnama ■tclUnnin. (Vaueh.) K-nix. Tab. r.t.VJ,f.%. 

Bterile cells X\ to 3 times longer than broad. 

Zygospoi'e broadly ovoid, formed in one or other of the con- 
joined cells. Membrane bfwn, ecrobiculate. 

Sporiferons cells commonly longer than the zygospore. 

SiZB. Cells -022 mm. Zygospore '04 x '03 mm. 

De Bary Conj. p. 78. Cleve Mon. Zyg. p. 28, t. 8, f. 9-11. 
Eabh. Alg. Eur. iii, 249. 

Conjiigatii iUUina, Vauch. Conf. p. 75, t. 7, f. 1. 

Thwaitesia Duricei, Mont. Fl. Alg. t. 15, f. 1. 

Tyndaridea ttellina, Jenner Fl. Tunb. Wells, p. 182. 

In pools and ditches. 

Eit-Bchiier nnltsB this speoicB and the next, for whiob he appearB to 
hare gnaX, jaatilicatioii. We scaroely lee how thej can be maintaiDed 
aa dietinct if the broad view of Zygnema Faucherii which we have 
adopted is tenable. 

No definite period can be Gied for the prodnctian of the Kj^osporea, 
not only in thia species, bnt in the majority of the Zi/ffneinacea. Wo 
have obBerred them in June, or earlier, some oa soon aa April, and u 
late KB September. Haaaall aaja " the Kpeciea may be fonnd in a atato 
of conjagation during the entire of the spriD^, aummor, and autnmnal 
montha i they are ohieAy met with, however, in thia atate in the 
spring." CleTe baa attached dates to the apeoiea onnmerated by him, 
but aa theae do not oorreepond with the periods at whiob we have foond 
them in this country, tbeae dates are Dot quoted lest they should proro 
mislead iog rather than useful. 

Plate XXS. fig. 2. a, portion of sterile thread X 400 1 d, oonjogat- 
ing threads and Ejgoaporea x ■'OO- 

Sygnama Vanchertl. Ag. Sytt. Alg. p. 77. 



ZygosporeB snbglobose or broadly elliptic, produced in one 
or other of the conjugating cells, which is usually more or less 
inflated, sporoderm delicately punctate. 

SiZR. Celts '01-'022 mm. Zygospore, according to the 
Tarieties. 

Babh. Alg. Eur. iii. 260. 

Conjugata gtacilii, Vancb. Conf. t. 6, f. 2. 

TyMaridfa bicornti. Hass. Alg. 162, t. 88, f. 5. 

Tyndaridea inlerpoiita, Hass. Ann. Nat. Hist. x. p. 43. 

In ditches, ponds, &c. 

var.a. tanita. Rahh. Alg. Eur. lit. p. 250. 
Sterile cells ■019-'022 mm., 1 to 3 times bb long. 

var, h. anbtUa. Ealh. Alg, Eur. id. p. 350. 
Sterile cells -OIS-'OIS mm., 2 to 4 times as long. 
2'yndaridea ocalit, Hass. Alg. t, 38, f. 8. 
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vor. e. atftgn^*. Kirich. 
Sterile cells '01 mm,, 3 to 4 times as long. 
Tyndaridea stagnalis, Hasa. Alg. 162, t. SS, f. 9. 
Tt/ndariilea gtagmcola, Hass. Ann. N. Hist. X. (18i2) p. 42. 
Jeiiner Fl, Tunb, Wells, p. 182. 

It will be Bsen from the above thnL thia ia a Toriable spMiei, of whii^ 
two of the three varietieB ara Bricisb. These ore by no meaDS qq. 
common, often mixed with other filamentous algie, and can acaroely be 
Oontonnded with anything elae, evea when sterile. 

Flate XXX. fig. 9. o, portion of atorile thread X 400; 6> portion 
ot fertile thread with zygospores X 4flO. Fig, 1, var. auHite. a, portion 
of Bt«ri1fl threads X 40U; t>, conjagutin^ threads and sygosporeB X 400. 
Fig. 6. rar. ilagnale. a, portions ot atorite threads K uAl ; b, fertile 
cells with lygospores X 100. 

STSnaua aaamalnin. IHrua.) 

Sterile cells eqaal, or nearly twice as long as broad ; cytio- 
derm thick, lamellose. 

Zygospore gloliose, olifaceoas (aporoderm distinctly pana- 
late?). 

SizB. Cells '025 mm. diam., with mucous sheath about 
double; zygospore '026 rara. diam. 

Tyndnridta lutegcens, Uass. Alg. t. 38, f. 4. Dickie Bot. 
Guide 296. 

Tyndaridea cmciata, Horv. Man. p. 141. 

Tgndaridea abbreeiota, Uass. Ann. Nat. Hist. x. (1842) p. 43. 

TyndariiUa anomala, Hass. Alg. t. 38, f. 2-3. Jenner Fl. 
Tunb. Wells, 182. Ralfs, Eng. Bot. Snpp. t. 2899. 

In boggy pools. 

The British species is the Ti/ndaridea anamala of Hnssall and Ralfs, 
and not the Zj/gnfina anomalum of Contineotal botanists, which speoies 
haa the Kysospuro produeed in the conjogatiug canal. The fullowieg is 
the original description pnblisbod by Itslfs in the supplement to " Eng- 
lish Botany " ; — 

*' It forms large, dark green masses in shallow pools on heaths. The 
filamenta are stoat; under the mioroscope eaoh is fonnd to be enclosed 
in a hyaline sheath, which eitends on each side abonc halt the breadth 
of the ooloured portion, and is always more or less wared or scolloped. 
At first it is nearly even, bat it gradoally becomes more and more irre- 
galar. and tbe oonjngatiog specimens are almost denuded. The joinla 
of the filament are nsaally about equal in length and breadth, but 
■ometimes twice as long as broad. Ihe endochrome is blackish green, 
and at first qoadiate, whca it completely fills the joint, but its diTision 
into two portioDB gradoally becomes apparent until two alellie, bat less 
distinct than those in the other species, are at last developed, when con. 
jngation takes place in the nsnal manner. The spores, which ar« 
globular, are contained in the joints of one of the oonnected filamenta. 
Not nntrM|uently the tubalar processes are theuiselves converted into 
cells containing endochrome. 

"In its early slate this plant Is so different in appearance from the 
thai at finit sight ila proper situation ia soaroely appa- 
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rent. Indeed, having Bent BpecimenB to Bereral celebrated algologUta, 
the; heBitaln) Co admit it into Tifitdaridea, uutil Mr. Hb^saI], wlio also 
at flrat strougly donbtpd wholher it belonged to the C<injuijala, tortn- 
nalely gBthereii fertile apeoiroena. Snch we ouraelveB fonnd ehortlj 
afterwarda, and we have xince repeatedly met with them ; the apjiear- 
BDce of tLe plant in ounjugation, bowefer, ia ao altered that its identity 
can only bo determined bj tracing it Ihrongh all itfl ohangea. 

" Id its naual state the sbsatb is vary conapicnoaa, and the dense en- 
doohrome bo fills the Delia that the plant looka like a Conferea, the Con. 
tinnity being interrupted merely at the disaepimentB. When about to 
ooujugBte the sheath baa nearly or altogother diaappeared. and the en. 
doobrome ja collected into two stellra, leaving the reat of the cell oolonr- 
leaa."— flo/A. 

Haasall also found and examined the plant, and figured it with lygo- 
iporea io the cells of the filamenta, nhereaa the Uontineatal spacioB, 
■inoe the figure by Entxing, is always described aa having the lygoepore 
in the canal of conjogation. There cannot, therefore, bo the alighteBt 
donbt tbat the species fonnd by Haasall and Ralfs is qtiit« distinct from 
that known to Kutiiog, Itabenhorst, and De Bary. Priority certainly is 
in favour of UaseairE name, and it is the Continental apeoies which mnat 
give way, and yield np a name, acquired in error, to its rightful claimant. 
Our flgnres are baaed on the Hketchoa and drawings by Kalfs, with 
whom we have been in oommnnication on this question. It ia abaurd to 
Buppoae that Balfa and Boasall were both deoeived, as well as Mr. 
Jenner (an admirable obsorver), to wbom the speoiea was ondoubtedly 
known, and finally Mr. Salter in preparing the drawings from the 
apooimens for the " Engliah Botany," Unfortniialely «e could find no 
fmit in the apecimona which wo poBaeiB. collected by Halts forty jcara 
ago, not could we obtain apecimens in ooujugalion from Cornwall during 
the past spring. 



BTgn«iBtt letoHieitnltin. De Sary. liabh. Algx Exe. No. 638, 

Sterile cella equal in length and breadth, or sometimes twice 
mi long. 

Zygospore globose or broadly oval, formed in one of two 
conjugating cells ; membrane brown, even. 

SporiferouB cells a little swollen, 

SizK. Cells -022 mm. diam. Zygospore -OSS-'OS mm. 

DeBarjCotij, p.77,t.l,f.7-14. Eabh. Alg.iii.249. KirsoL. 
Alg. Schl. p. 125. 

Ill ditcbes filled after rain. 

The two British species with the membrane of the zygospore even, 
in this section, are the present and the following, nhich will require 
some care in tba discrimination. The inflated cella, whicb enclose the 
Kygosporeg, in the present, is relied upon aa one of the features which 
distingnish it from the succeeding species, as well ae the larger sin of 
the zygoBporeB. 

Piate SXXL fj. 2. a, portion of fertile thread X 400 j 6, o, 

fertileoellB, with lygoapores, after Da Bary X400; ij, mature lygonioro 
K 40U, after DeBary. 
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lygnema insigne. Kutz. Tab, v. t. Vt^f. 1. 

Sterile cells equal, or twice as long as broad. 

Copulation scalariform or lateral ; zygospore globose or 
slightly oval ; membrane brown, even. 

BizB. Cells 026 -'03 mm. diam.; zygospore aboat *026 x 
'032 mm., or globose about -03 mm. diam. 

De Bary Conj. p. 78, t. 8, f. 14-16. ' Rabh. Alg. iii. 249. 
Kutz. Tab. V. t. 17, f. 1. Kirsch. Alg. Schl. p. 125. 

Tyndaridea insignis, Hass. Alg. p. 163, t. 38, f. 6, 7. Jenner 
Fl. Tunb. Wells 182. 

Zygnema tenue, Rabh. Exs. No. 674. 

In streams and ditches. 

The oells of this speoies at the time of conj agnation are apt to become 
mnch distorted, inflated sometimes on one side, sometimes on the other, 
and even to conjugate in the manner represented by OeBary, and copied 
on oar plate. 

PlaU XXX L Jig. 3. a, sterile cells X 400; d, fertile cells with 
sjgospores X 200 ; e, fertile cells, with longitudinal conjugation, X 200, 
after De Bary ; d, zygospore X 400. 



Gknus 45. 8PIB.OOTUA. Link, (1820.) 

Cells with one to several parietal chlorophyll bands, usually 
spirally winding to the right. Copulation ladder-like (Spiro^ 
gyro) or lateral (Rkynckonema). Zygospores always within the 
wall of one of the united cells. Copulating cells similar to the 
sterile ones, or swollen out. 

This genus, as now accepted, includes two genera as recognised by 
Katsing, Spirogyra and Rhynckonema, In the former the conjugation 
was scalariform, and in the latter it was lateral. It is now found that 
in many speoies, probably in all, both kinds of conjugation take place, 
according to circumstances. The same filament, which in some portion 
of its length conjugates with a neighbouring filament, has also been 
obseryed conjugating laterally between two of its own cells. The genus 
Hkynehonema therefore has thus been proved to represent only one of 
the modes of conjugation of the same plant, which under other condi- 
tions conjugates with a neighbouring filament. 

In past times too great importance was attached to the breadth and 
length of the cells in the sterile filaments, and also to the character of the 
spiral bands, features which are now known to be too variable to be relied 
upon, the most important and reliable characters being derived from the 
sygospore ; hence only specimens in fructification can be accurately 
determined. 

The most recent work on the speoies of Western Europe is a Mono- 
graph of Spirogyra^ as represented in France, by Hons. Paul Petit. 
(Paris, 1880.) See alto Professor Cleve's ** Monograph of theZygnemaoe»." 

N 
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The f ollowiog is a tabalar arrangement of the British speoies :— 
Beo. 1. Cells not replicate at the ends. 

A. Chlorophyll bands numeroiu (rarefy two), 

* Spores OToid or elliptio. 

f Membrane smooth. 

1. crassa, Ktz, 

2. jngalis, DHL 
8. nitida, LJc 

ft Membrane pnnotate. 
None, 
** Spores orbioalar. 

f Membrane smooth. 

4. orthospira, Nag, 

ft Membrane punctate. 

6. orbicnlaris, Haet, 

6. bellis, Hose, 

B. Chlorophyll bands single or double (rarely tematej, 

* Spore membrane smooth. 

7. portioalis, Vauch, 
var, a. quinina. 

Chlorophyll bands osnally single. 
var, fi, dedmina. 

Chlorophyll bands nsnally binate, rarely temate. 
voir, c. rti*t(Zam, ffioM. 
Chlorophyll bands nsnally three. 
** Spore membrane pnnotate. 

N(me, 
'^^.'^-Spirogyra elongata, Berk. Glean., p. 83, tab. 12, f. 3 (Babh. 
Alg. iii. 241), would follow here but that the fruit is unknown, and heuce 
it is uncertain. 

C. Chlorophyll bands single, 

* Spore membrane smooth. 

9. condensata, Vatich. 
9. longata, Vauch. 

10. flavescens, Clete. 

** Spore membrane punctate. 
(N.B. — No record of Sp, velata or 8p. punctata in Britain.) 

Sec. 2. Cells replicate at the ends. 

A. Chlorophyll bands usually two or more, 

* Spore membrane smooth. 

11. S p. insignia, Eass, 
** Spore membrane punctate. 

12. Sp. calospora, Cleve, 

B. Chlorophyll bands single, 

* Spore membrane smooth. 

13. Sp. quadrata, Petit. 

14. Sp. Weberi, Kutz. 

15. Sp. tenuissima, Ha^s, 

** Spore membrane punctate. 

None. 
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Th0 Bnglith itDdeot mSi; alBD ooiuult nitb advantage a memou: "on 
the germination of the renting Bporea in S|)irogjra," by Dr. PringBheiio, 
tmnalated in tba Annals of Natarnl BiBtory, 2>i(1 aer,, Vol. li. (I85U), 
p. 210. "Oothe Stmoture and Diviaion of the Vegetable Cell," by J, 
H. Hacfarlane, in Trangaalious of the Botanical Society of Edinbnrgb, 
f. (1881). Pringaheim'B ReeearcboB on-Chloropbj 11, translated by 
" ■ " ■" in Quarterly Journal of Microaoopieal 

B (188Z). Darwin " On the Action of Car- 
iropbyll BodioH," io Jonmal of tbe Limiean 



Profeuor Bay ley Balfour 
Soieoce. Vol. iiii., new aeri 
bonale of Ammonia on Chlor 
SooJetj, Vol. xix. (1882). 



Bbctiom 1. Ceils not replicate at the ends. 

A. Chlorophyll bands numerous (rarely two), 

Spiiogyia ciaaeft. Suti. 

Sterile cells with the extremities truncate, equal or twice as 
long as broad. Chlorophyll bands four or more, making 7-I} 
turns. 

Zygospores broadly and obtusely oral, membrane even. 

Spuriferons cells persistent, not swollen. 

Srza. Ceils -IS-'IS mm. diam. (Rahh.), -15 mm. dtam. 
{FttU), zygospore U-'IS diam. {Petit), -13 x -12 ; -14 x '12 ; 
■16 X ■12mm.(,V.C.C.). 

Zggiiema serratvm, Haas Aig. t. 18, f, 1, 

Spirogyra croesa, Kutz. Tab. r. t. 28, f. 2 ; Kutz. Phy. Gen. 
t. H, f. 4 ; Kirscli. A!g. Schl. p. 119 ; Petit Spirogyra p. 32, 
t. 12, f. 3, 4. 

Spirogyra Hetriana, Kutz. Tab. v. t. 28, f, 8. 

In ponds, &c. Fruiting in snmmer. 

HiUBall lays of his Z. terratvin that the " filamentB are of nearly the 
■ame diametoras tliose of Z. orbicularf, but lew mucous, from which 
ipeoies it may readily be dietinguiBhed by the fewer namber and »er- 
raU'd appfurance of tbe sporf b, the larger site of tbe grajinleB, and the 
torru of the sporangia, which in Z. orlncvlare ate QOorly iiphHsrtcal, and 
compresBed, while in Z. lerratiiiH tbeya™ broadly oiate." 

The slerile cells hare a greater diameter than any other British 
■ppcieSi whilst their length Taiies from about half a diameter to two 
dlanelers. The zygospore ia comparatively broader than in ^. jujfulis. 
and sligbtly Rottened. so that when seen in certain positions it appears 
to be narrower than it ib, and more resembling that of S. jugalii. 

On plate 32. Sgs. 1 and 2, the lindens is represenleil in the oeoire of 
tbe cells, Pringaheim haa recently remarked, as a fsct hitherto unre- 
cognised, that " tbe threads of the protoplasm extending ontwarda from 
tbe central plasma miiu in each cell, do not, as was supposed, end in the 
genrral protoplasmic lining of the cell wall, but each pnagee directly or 
bf its braochea to the inicrnal aorface of a cbtorophyll band, and there 
dilates in a Immpel-like manner, and grasps, as it were, an amylum 
boi J. "^IlrtMFehf nn Cklontpkyll, p. Dl. 

Bait XXXI 1. fig. I. a, sterile cells X £00; h. fertile oella with 
cyirosporcs X 200 ; e, fertile colls of Hhgnthanfma, form with lygo- 
■pore X Sill) 1 d, outline of lygospore X 4U0. 
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Sterile cells with the ends irancatev mnd oommonl j eqnal, or 
doable the length of the diameter. Chlorophyll bands 4 to 5, 
making 1 to 2 tarns. 

Zygospore dliptical, membrane eren, 

8pOTiferoas cells not swollen. 

Size. Sterile cells *09-*l mm. diam. (Fetii), -14 mm. diam. 
{CUvt), -075--1 mm. diam. {Rabh.\ -<>S7--11 mm. diam. 
(KirsehJ). Zygospores *14 x -1**11? mm. (Cleve\ -15 x *1 
mm. (Petit), •13-14 X -OSS-'OS mm. (Af.C.C). 

dmferva jugaltBj DiUw. Brit Conf. t. 5. 

Spircgyra jugaUt^ Knts. Tab. t. t. 27, d 2 ; Petit Spirogyra 
p. 29, 1. 11, f. 3, 4 ; Rabh. Alg. Eor.iii. 245. 

Spirogyra sttiformUj Petit Spirogyra, p. 29, t. 11, f. 1, 2 
(not Kats., nor Babh. Alg. Ear.) ; Babh. Exs. 2292 ; Cleve 
Mon. Zyg. p. 15 (partly), 1. 1, f. 1-3. 

In clear ponds, &c. Froiting at Midsummer. 

The Britiflh speoimeiifl which we refer to this species hsTe the sterile 
cells from -12 to -14 mm. broad, aod abont two diameters long. The 
sygospore is from -18 to -14 mm. long and *065 mm. broad. In other 
specimens, from the Ccmtinent, we hare foond the sygospores &t>m *11 
to -18 mm. long and *095 mm. broad. M. Petit recognises two species, 
which he calls respectirely AjugaUM and &, ieOf^rmit, differing so little 
from each other tlukt it seems scarcely possible to distinguish them except 
in extreme cases. To the latter he refers Z. interruptum of Hassall, 
but, without the fruit, which Hassall never found, it is difficult to affirm 
what it might be. It is quite as probable that it was S. orbicularis as 
anything else. 

Plate XXXn. fig, 2. a, sterile cells X 200 ; b, fertile cells with 
zygospores X 200; c, outline of zygospore x 400. 

Spixogyra nitida. (Ih'Z^ir.) Link Handbk. in., 262. 

Sterile cells with the ends trnncate, and usually 2 to 4 times 
as long as broad ; chlorophyll bands about 4, making 1 to 4 
turns of the spiral. 

Spores elliptic OToid (almost almond-shaped), 1^ times as 
long as broad, membrane even. 

Sporiferous cells persistent. 

Germinating plant clavate, radical cell much attenuated. 

Size. Sterile cells •072--078 mm. diam. (Petit), -08- 09 
mm. (Clere), •06--O75 mm. (Eabh.)rObi-'077 mm. (Kirsch), 
•07-*09 mm. (M.C.C.). Zygospore -1 x -072 mm. (C/^tv), -11- 
•13 X •OC-07 mm. {^f,C.C.), 

Spirogijra princeits^ Clove Monog. Zygn. \^. 16, t. 1, f. 4 to 7. 

Conjvgaia princeps, Vauch. Conf. p. 64, t. 4, f. 1. 

Zygnema nitidum, Lyngb. Tent. Ilydr. t. 59, f. B. Hass. 
Alg. t. 22. Harv. Man. p. 143. Eng. Fl. v. 362. Eng. Bot. 
Ed. ii. t. 2509. Mack. Fl. Hib. 231. Hook. Fl. Scot. ii. 80. 
Dickie Bot. Guide 296. 
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Spirogyra mtidoy Kntz. Tab. Phj. v. t. 27, f. 1. Kirsch. 
Alg. Schl. p. 123. Petit Spirogyra p. 28, t. 10, f. 6 to 10. 

Conferva niiidum, Dill. Conf. t. 4, f. C. Eng. Bot. ed. i. t. 
2337. Jenner Fl. Tanb. Wells 178. Gray Arr. i. 298. 

Zygnema rostratum^ Hass. Alg. t. 33, f. 1. 

In ponds, &c. 

Very little requires to be said of this species, which is the most 
oommon one with thick filaments in Britain. It is most probable that 
Hassairs Zygnema rostratum is the same, conjugating longitudinally, for 
he says that the filaments are somewhat larger than those of his 
Zygnetna nitidwn, but that he had only seen it once. The form of 
zygospore figured by him is that of the present species, and not of 
Spirogyra bellis, to which the Rhynchonema rottrata of Kutzing is re- 
ferred by CleTe. 

Cleve proposed to substitute the name of Spirogyra prineepSf Yauch., 
for the uniTersally known Spirogyra nitida, a change with which we by no 
means sympathise, because, after all, it is only a matter of opinion, and 
not of demonstration, whether this is really the Confugata princepa of 
Yauoher, and there should be a good and substantial reasons for super- 
seding a specific name so long recognised as Spirogyra nitida, 

JPIate XXXIIL Jig, 1. a, b, sterile cells X 200 ; c, conjugating cells 
with zygospores X 200 ; df outline of zygospore X 400. 

Spivogyva ovthoapixa. Hdig, in Xuts, Bpecp, 441. 

Bterile cells witb the extremities truncate, and from 2^ to 4 
to 10 times as long as broad ; chlorophyll bands 3 to 4 to 5 
(rarely 7), sometimes erect, sometimes forming a very lax 
spiral. 

Spores orbicular, flattened, membrane even. 

Bporiferous cells scarcely swollen, 2^ to 4 times as long as 
the diameter. 

SizB. Cells *05-'065 mm. diam. ; zygospore *07 mm. diam., 
'048 nmi. thick. 

Spirogyra orihospira. Archer in Quart. Joum. Micr. Sci., 
1870. Petit Spirogyra p. 30, 1. 10, f. 4, 5. 

Spirogyra majuscula, Kutz. Tab. Phy. v. t. 26, f. 1. Rabh. 
Alg. iii. 244. 

In pools. Fruiting in autumn. 

This is a recently discovered species in the British Islands, and has 
hitherto only been recognised by Mr. Archer in Ireland. 

Hate XXXIIL Jig, 2. a, a, sterile cells X 200 ; &, conjugating 
cells with zygospores X 200 ; c, front and side views of zygospore X 
400. 

Spivogirxa oibioolaris. Hastall Alg, t, 19. 

Sterile cells with the ends truncate, about equal in length to 
breadth; chlorophyll bands 5 to 7, making -^ to 1 turn. 
Zygospores orbicular, flattened, membrane punctate. 
Sporiferous cells not inflated. 



StzE. Cells -Tl-'H mm. (liam. ; zygospores 'In 
Narrow diameter -08 mm. 

Petit Bpirogjra p. 31, t. 12, f. 1, 2. Kutz. Tab. v, t. 27, f. 
3. Kirach. Alg. Schl. p. 1 18. Rabli. Alg. Eur, lii. 245. 

Zygnema orUeulare, Hass. Alg. p. 1S8, t. 19. Jenner F1. 
Tunb. Wella 178. 

Zygnema alttj-natum, Hftsa. Alg. 139, t. 20. 

Zygnema interruptum, Hass. Alg. 140, t. 21. Ann. Kst. 
Hist. 1843, p. 432. 

Zi/gnema mnximum, Hass. Ann. Nat. Hist. x. (I842)_, p. 36. 

Spirogi/ra altemala, Kntz. Spec. 442. Rabh. Alg, iii. 248. 

Spirogy^'O. setijoi-mit, Kutz. Tab. v, t. 28, fig. 1 (not Petit). 
Rabh. Alg. iii. 246. Cleve Mon. Zyg. p. 15 (in part). 

Jn ponds, &c. Fruiting in autonm. 



There ia nothinif inconaiatent in Cleve's Bnggeation that H8«bb.U"h 
three platCB IS, 20, niid 21 all belong to the annio apecies. No rellanoa 
can he placed on the width of the chlorophjil bands, nor the little 
diOerpDoe in tho breadth of Ibe ooIIb. Of Dourao the distnrbanco )□ tha 
bsndg uf tha conju|initod cells is dne to the conjugation. When this 
species is really in fruit there can be no difficulty in its determination, 
and. withoDt fmit, it is folly Co waste time in attempting to guess at the 
relationship of any species. 

Hnssall Bays that " it is (onnd in ponds and dylceB whoae waters axa 
deep and ponnanent, and it does not conjugate until near the end of 
snniiDer." " Cells when in a state of coujugation, a little longer than 
broad, prior to which, howeTer, tbej are freqneQlly not half so long as 
broad i winding round the interior of thcso are about eight spiral 
threads, the grannies in them being small." 

Plaie XXXIV. ^. 1. a. sterile cells X SDO ! h. oonjugating oella with 
■ygosporea X 200 ; e, outline of zygospore X 400. 



SpliOKTia bcllta. Haseall. 



md usvallj 1^ times 
rophyll bands 5 to 6, 



nibrane punctate i 



Bterile cells with tbe ends truncate, 
(rarely 3 times) as long as broad ; chit 
making ^ lo 1 turn, or nearly erect. 

Spores orbicular, depressed, with the 
porose, chestnut colour. 

SporiferoiiB cells persistent, swollen. 

Oemiinating plant cylindrical, radical cell short and snb- 
cjlindrical. 

Size. Cells -OT'-OS mm. ; zygospore -07--08 mm. diam., 
•05--0G mm. tliick. 

Cleve Monogr. Zygn. p. 18, t. 3, f. 2 to 5. Petit Spir. p. 
31, t. 10, f. 1 to 3. 

Zyqnema bdia, Hskb. Alg. p. 142. t. 24. Ann. Nat. Hist. 
X. (1842), p. 37. Jenner Fl. Tunb. Wells 178. 

Spirogyra gvbaqva, Kutz. Tab. Phy. t, t. 26, f. 2. 

Rhynehonema roilratum, Kutz. Tab. Phy. y. t. 34, f. 3- (Not 
Zygntma roelratvm, Hass. Alg, t. 33, f. 1.) 
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Zt/gnema ntglectum, Haaa. Alg. t. 23, f. 1 (not Petit). Hasa. 
Ann. Nat. Hist. i. 37. Jenner Fl. Tunb. Wells 178. 
In ponds. Frniting in August. 

Thia ■peoies is rather a cbkraotariatia ooa, of which it appe&ra to oa 
that ZySfnema negiedmn, Uasa., is only b form with three chlorophytl 
bonds. If the two specwB of HoaBall ore drawn to the same scale, it is 
difficolt to indioBte any apeoifio dilferenoe. The Rhynchonema Tostratv-m 
of Eatziag ia referred by Cleve to thia apeoiea. baC Che Zygneota, 
rottrotum of Haaaall appears to be diSereat, with tbioker filaments and 
moob lonicer lygonporea, and ia ratlier referable tu Spirogt/ra nitida. 
The Spirogyra neglicta of Petit cannot ba the Zggnema negUctum of 
Hosaall. 

Tbia appciBB ia thna described by Haasa!) : — " Filamitntfl aboat a foot 
in leogtb, with truncate eitreiuitiea; of couaiderable though rather less 
diameter than those of fi. nitida, mucous, gloaay, and of a deop and 
heautifnl green coloat ; inveating membraoe ot the oella very evident 
and traoaparent. Cella in the yonng filaments soarcely so long aa broad, 
bat their length eioeeda their breadth in those which have ooajngaMd ; 
round the interior of the cells five or sii loose spiral tabes ma; be 
faintly discerned ; these contain the repradaotiTe glcbulea {>if}, which 
are large and distinct, with a dark central nucleus. Sporangia oval 
BometimeB almost circular and flattened, lyiug in iafiated cells, the 
oarity Ot which they do cot fill." 

Plate XXXIV. jig. 2. a, atarile cells X 200; J, e 
lygosporea x 200; 0, fertile cella of Rh\ 
X ^^W ; d, outline of zygospore x ^^• 

B. Chlorophyll banda single or double (^rarelg temate). 

■pttogTta pDiUoalla. Vauch. 

Sterile cells with the extremities truncate, 2 to 4 times 
longer tlian the diameter ; chlorophyll baada single, or binate, 
rarely tern ate. 

Spores obtuse, ovoid, \\ times longer than the diameter, 
membrane even, chestnut colour. 

SporiferouB cells equal to the length of the spore, or twice as 
long, more or less turgid. 

SiZB. Cells -USS-'US mm. diam. Zygospore -08 x ■048--05 

CleTe Monog. Zyg^n. p. 22, t. 5, f. 8 to 13. 
Conjugala porlicalia, Vauch. Conf, p. (jU, t. b, f. 1. 
In ditches, &<:. Fruiting in spring. 



Chlorophyll bands usually single. 

KizB. Cells '035-'045 mm., about Iwice as long. 

Zygnenui quininum, Hasa. Alg. t. 28. f. 1, 2. Harr. Man. p. 
143. Landeborough Brit. Seaweeds p. 362. Eng. Fl. v. ^&i, 
Eng. Bot. Ed. ii.p. 175. Harv. Man. 143. Johuat. Fl. Berw'. 
ii. 256. Grev. Fl. Ed. 320. Mac. Fl. Hib. 231. Fl. Devon 
ii. 60. Hook. Fl. Scot. ii. 80. Dickie Bot. Guide, 296. 



Spirogyra quinina, Kuta, Tab. v. t. 22, f. 2. 

Spifogyra portiealia, Petit Spirogyra, p. 21, t. 5, f. 8-12. 

Conferva spiralis, Dillw. Conf. t. 3. Eog. Bot. Ed. i. t. 1656. 

Zygnema tpiralU, Eiig. Bot. Ed. ii, t. 2561. 

Coiijagata quinina, Gray Arr. i. 297. 

tiiir. /J. dacltnina. 

Chlorophyll bands usually 2, aometinies 3. 

Size. Cells •034--04 mm., 2 U. 4 times as long. 

Zygnema dedminum, Hass. Alg. t. 23, f. 3, 4. Harv, Mmn. 
p. 143. Johuflt. Fl. Berw. ii. 256. Mack, Fl. Hib. 2, 81. Fl. 
DeTon ii. 60. Jenner Fl. Taab. Wells 178. Grev. Fl. Edin. 
320. Eng. Fl.v. 362. 

Spirogyra dteimina, Kutz. tab. v. I. 23, f. 3, 24. L I. Petit 
Spirogyra p. 25, t. 8, f. 1-3. Rabh. Alg. iii. p. 242. 

Spirogyrafiai'icana, Kuts. t&b. t. t. 23, f. 3. 

Spirogyra laxa, KntK. Tab. v. t. 23, f. 3. 

Spirogyra major, Kutz. Tab. v, t. 21, f. 2. 

Conferva jiigalis, Dillw, Conf. t. 5. 

Confirm injiata, Eng. Bot. EJ. i. t. 2376. 

Zygntma infiatum, Eng. Bot. Ed. ii. t. 2510. Hook. 
Scot. ii. 60. 

Conjiigata injfnta, Gray Arr. i. 2D7, (7) 

Conjugala dedmina, Gray Arj. i. -99. 

var. e. rinJaiU. Hati. 

Size. Cells ■032--036 mm., 5 to 10 times as long. 
Zygnema rirvlare, lliiss. Alg. 144, I. 27, f. I, 2. Annals 
Nat. Hist. X. S8. 

Spirogyra rivularta, Rabb, Alg. Ear, iii. 243. 

Dodoabtedlj if the sterlli) threibda of this speoies are carefnll; ei- 
amined, tliBj will fnrnigli nbundBnt eTidoDoe that the aamber of spiral 
bands is variable, for cells will conelaatlf ba foand in the name Slainent 
in which either one or two bands occur. So Chnt, with the fCcaoA simi- 
larity in frnit, it woald bo folly to thmk of maiataiDiiig the two Tuietiea 
dedmina and quinina as distinct ipeaies, on HOnoant of Che namber of 
cblorophyll bauds. The Z. rivulare of HnsBall, which we hare inolnded 
SB a third variety, is not onoiiinmonl; fonnd in a sterile condition, in so 
tar as it cau be determined in thia stage, bnt hitherto we have not aeea 
it in fruit. It is said (o be fonnd on the Continent in fructiScatiiia, bnt 
WB have no knowledge of Ihe Continental form. The apiralg in the 
sterile cells are neunliy three, and then vetj nearly identical with the 
condition of the farietj drcimina, ia wblcb the bauds are the same in 
number, 

Plate XXSi: fig. 1, form quinina. a, sterile cells X 200 ; b, e, conjo- 
(fating cells with Eygospores X SOO ; d, ODtline lygOHporee X 4U0. Fig. 2, 
form deeirHina. a, sterile cells X 200 i h, coiiJQgatiiig cells with lygo- 
Bpores X 200 ; if, oatline iTgospora X 400. Fig. 3, form rioularit. a, 
■iMJleaellaXXK). 
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C. Chlorophyll hands single, 
Spivogyxa condensata. Vouch. 

Sterile cells with the extremities truncate, and commonly 
1 to 3^ longer than the diameter. Chlorophyll bands single, 
rarely two, making 1^ to 2 turns of the spiral. 

Spores broadly obtuse, ovoid, or sabspherical, membrane even, 
chestnut colour. 

Sporiferous cells turgid, and usually shorter than the spores. 

Size. Cells *04 mm. diam., zygospores '035-*04 mm. diam. 

Cleve Monog. Zygn. p. 21, t. v. f. 1-7. 

Conjugata condensata^ Vauch. Conf. t. 5, f. 2. Gray Arr. 
i. 298. 

Zygnema varianSy Hass. Alg. t. 29, f. 3 and 4. Jenner 
Fl. Tunb. Wells, 180. 

Zygnema Woodsii, Hass. Alg. t. 33, f. 2. Jenner Fl. Tunb. 
Wells, 180. 

Spirogyra torulosa^ Kutz. Tab. v. t. 20, f. 2. 

Spirogyra nodosa, Kutz. Tab. v. t. 20, f. 3. 

Spirogyra arcta, Kutz. Tab. v. t. 21, f. 2. 

Spirogyra condensata, Kutz. Tab. v. t. 22, f. 3. Petit Spiro- 
gyra, p. 22, t. 9, fig. 6-8. 

Rhynchonema Woodsiiy Kutz. Tab. v. t. 34, f. 2 (not of Nord. 
and Wittr. Exs., No. 789). 

Spirogyra Flechsigii, Rabh. Hedw. i. p. 46. 

Zygnema quininum^ var. Hass. Ann. Nat. Hist. x. (1842) 35. 

Spirogyra ulotrichoides, Kutz. Tab. v. t. 21,f. 3. 

Spirogyra varians^ Kutz. Sp. Alg. p. 439. Petit Spirogyra 
p. 49, t. 4, f. 1-8. 

Spirogyra infiata, Kutz. Tab. y. t. 21, f. 1-8. 

In pools. Fruiting in spring. 

From the number of Bynonyms quoted above, it may be inferred that 
this is a variable speoies. All the forms seem to be incladed by Petit 
under his Spirogyra condensata and 9. variana, 

Hassall thus alludes to a peculiar nodoluse growth of some of the 
forms : — " When a number of cells unite in regular order with those of a 
neighbouring filament, no inflation of any of these occurs ; but it fre- 
quently happens that several adjoining cells of a filament for some i*eason 
or other do not unite, although the remaining ones in that filament do, 
in which case those which have not yoked themselves swell up, assuming 
a monoliform appearance, and at the same time frequently emit blind and 
irregular processes or prolongations, bj which the cells manifest the 
strong tendency which they have to conjoin themselves, but which some 
cause, not evident, would appear to have frustrated. In some speci- 
mens the number of inflated cells and blind processes is but small, 
while in others the elongated cells are more numerous than those which 
have united in the ordinary manner.'* A similar circumstance may 
sometime! be observed in 8, longata, especially in the short-oelled 
forms. 



Plata XXXTT, fy, 1. n.fltcriiccolla X 20lti J, conjnsatin!! eelU with 
ijgosporea X 200 ; i;, sterile cetia of iiiOnted form x 200 ; d, oODJagiliag 
cqIIb with zjgoeparea X SOOi «, /, g, outlineg of zjgugparea X 400. 

Sptiogysa lon^ata. Vaiich, 

Sterile cells with the ends tniocate, 3 to 8 times as long as 
broad, chlorophyll bands single or rarely two, making l^ to 
6 turns of ft spiral. 

Spores IJ to2 times as long as broad, membrane even, chest- 
nut colon r, 

Sporiferous cells swollen and usnally longer than the spore. 

SiZB. Cells ■024-'03 mm. rtiam. Zygospore ■U4--07 X "03 ram. 

Cleve Monog. Zygn. p. 20, t. 3, f. B-lOj t, 4. f. 1-7 ; t. 10, 
f. 11-13. 

Conjugala longata, Vauch, Conf, p. 71, t. G, f. 1. 



In pools and ditches. 



. coiniiranls. 



Sterile cells 8 to 8 times as long as broad. 

Spirogyra longala, Kuta. Tab, t. t. 20, f. 1. Eabh. iii. 238. 
Petit Spirogyra t. 5, f. 4, 5. 

Zi/gntma commune, Bosh. A.lg. t. 28, f. 5, 6. Ann. Nat. Hist. 
X. (1842) p. 39. Jonner Fl. Tunb. Wells, 180. 

Zygnema atth'vm, Hass. Alg. t. 28, f. 3, 4. Ann. Nat. Hist, 
xi. (1843), p. 433. Jennor Fl. Tnnb. Wells, 180. 

Zygnema angiilare, Hass. Alg. t. 34, f. 1, 2. Jenner Fl. 
Tnnb. Wells, 180. 

Zt/gnema angulafum, Hass. Ann. Nat. Hist. x. (1842) p. 41. 

Zygnema rerersum, Hass. Alg. t. 33, f. 3. 

Zygnema ahemalvm, Hass, Alg. p. 154. 

Zygnema mirahile, Hass, Alg. t. 35, f. 1-3. 

Spirogyra comniunie, Knta. Tab. t. t. 19, f. 4. Petit Spiro- 
gyrat. v, f. 1-3. 

Rkynchonma annulare, Kotz. Tab. t. t. 34, f. 1. Babh. iii. 
232. 

Rhynchonema reversum, Kuts. Rabh. iii. 232. 

Spirogyra subtilis, Knta. Tab. v. t. 19, f, 5. 

Spirogyra mirabilis, Kutz Sp. p. 438. Petit Spirogyra p. 14, 
t. 8, f. 8-4. 

Conjagata longala, Gray Arr. i. 279(?) 

var. fi. tupla. 

Sterile cells abbreviated. 

Zygnema matformattm, Hass. Alg. t. 30, t. 1,2, Ann. Nat, 
Hist. x. (1842) p. 39. Jenner Fl. Tunb. Wells, 180. 

Zygnema catteneforme, Boss, Alg. t. 30, f. 3, 4. Ann, Nat, 
Hist.x. (1842),p. 39. 

Zygnema abbrevialum, Hass. Alg, t. 84, f. 4. 
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Syirogyra turpia, Eatz. Tab. y. t. 19, f. 2. Rab. iii. 238. 
Spirogyra catameformiSy Kutz. Tab. v. t. 19, f. 1. Rab. iii. 
238. Petit Spirogyra t. 3, f. 9-12. 

Rhynchonema abbrevialum, Katz. Rab. iii. 248. 

We Tentnre to differ from oar friend Mons. Petit in onfting four of his 
species. In fact, if four species are to be accepts, we see no logical 
grounds for refusing to accept a dozen, becanse of the excessiTe yari- 
ability in the sterile cells. 




Spivogyxa flaTesoeiui. (Han J Cleve, 

Sterile cells witb the ends truncate, 2} to 5 times longer than 
broad, chlorophyll bands single. 

Spores attenuated, twice as long as broad, membrane even, 
chestnut colour. 

Sporiferous cells swollen, and usually longer than the spores. 

Size. Cells '02 mm. diam. Zygospore *05 x *024 mm. 

Cleve Monog. Zygn. p. 19, t. 3, f. 6, 7. 

Boggy pools on heaths, &c. 

form a, gzaoilla. . 
Zygospore about *03 mm. diam. 
Zygnema gracile, Hass. Alg. t. 30, f. 5, 6. 
Spirogyra graciliSy Kutz. Tab. v. t. 18, f. 6. Petit Spiro- 
gyra p. 15, t. 3,f. 7, 8. 

Zygnema malleolumy Hass. Alg. t. 34, f. 5. 
Rhynchonema malleolus^ Kutz. Tab. y. t. 33, f. 3. 

form b. flaTesceiis. 

Zygospore about *02 mm. diam. 

Zygnema Jlavescens, Hass. Alg. t. 30, f. 9, 10. Jenner Fl. 
Tunb. Wells, 180. 

Spirogyra Jlavescens, Kutz. Tab. v. t. 18, f. 4. Petit Spiro- 
gyra p. 15, t. 3, f. 5, 6. 

Zygnema affine, Hass. Alg. t. 34, f. 6. 

Spirogyra ajinis, Petit fepirogjra, p. 18, t. 3, f. 12, 13. 

Rhynchonema ajine, Kutz. Tab. y. t. 33, f. 2. 

form c. parva. 
Zygospore about '01 mm. diam. 

Zygnema paiimm, Hass. Alg. t. 30, f, 7, 8. Ann. Nat. Hist. 
X. ( 1 842) p. 41. Jenner Fl. Tunb. Wells, 180. 
Spirogyra parva, Kutz. Tab. v. t. 18, f. 3. 

This species includes five of Hassairs species of Zygnema, which snb- 
seqaently were relegated by Kutzing, thre« to Spirogyra and two to 
Bhynchcnema, The Zygnema flavescens, jporvum, and gracile^ are sepa- 



that they oonnot be 
uilUoliim and Z. a^ww were 
ne ot the other. 



r&ted bj distinotioTu ro minute and vari&bli 
tsined BB ocher thm vanetiea, Bjid Zi)iinema 
&t the )imo SDBpepted of beinfc varieties the 

PUlf XXXVII. /s, I. Vatirl J groHUe. a. sterile cells X 200 ; b, 
coDJngating cellB with Bygoaporog x 200 j r, fertile cells of Ehyncho- 
nejna form with lygoaporpB X 200 i d, ontline lygosporea y *00. Pig. 8, 
rarietjJtiiPMcmii. o, sterile celtaXSOOi 6, t. coniugatJiiK cbUb with 
lygoapores X 200; d, fertile oelUof Hhynchojifma form with zygcaporea 
X 800 ; e, ontline lyROBporeH X *00. Pig. S, variety parva. a, sterile 
oelU X 200; b, ooBJngating celli with lygoapores X 200; c, DntiioQ 
lygoapores X 400. 

Section 2, Cells replicate at tlie ends. 
A, Chiorofiliyll bands usually two or more. 
SpiiocyrA liiBigtkla. Haa>. 

Sterile cells with the estremities replicate, 4^ to5 (rarelj 6) 
times as long as broail, clilorophjll bauds 2 to S, lax, nith 1 to 2 
tnniB of spiral, or nearly erect. 

Spores ovate-elliptic, twice as long as broad, membrane even. 

Sporiferous cells sligbtly swollen. 

BiZB. Sterile cells ■03--035 mm. Zygosiiore ■04--05 tnni., 
3 to 3 times as long. 

Eabb. Alg. Eur. iii. 243. 

Zygnema ivsigne, HaflS. Alg, 440. t. 103, f. 1 , 2. 

Zygntma HassollU, Hobs. Alg. 157, t. 36, f. 4, 5. Jenner Fl. 
TDnb. Wells, 182. 

Spirogyra tnsigvit, Kutz. Tab. v. t. 31, f. 4. Snr. Obs. 
1. 1, f. a. 

Mfffiehonema IlaualHi, Kotz. Tab. t. t. 32, f. 7. 

Spirogyra Bratinii, RoMi. Alg. Es. No. 1810, 1395. 

Spirogyra Ilntitsehu, Enbli. Alg. Es. No. 1291, 

Spirogyra Theobuhlii. Kiitz. Tab. v. t. 31, f. 2. 

Spiriigyra Hassallii, Petit Bull. Boc. Bot. Fr.; Spirogyra t, 2, 
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Rhynchonem 
In streams. 



I golticym, Ri)inrt. in Petit Spirogyra. 



n which the cells have replicate endn 



The Dumber of Britinh Hpeoiea 
ii mach Ipeb than of those witb ti 
two species with two or more 
merabrnne ot (ho lygosporc is unii 
leas neither of them are commoD. 

Plai« XXXrill.jlf,. 1. 0, d, sterile colls X 200 1 i, oonjngating cells 
with BjKospcre" X 200 ; c, fertile ceWa ot Rh-inchmtema. tona X BOO; 
ontline lygospore X *'^"-'. 

SpitogTXB caloapoia. Clevi Hon. Zyg. p. 36, t. 8,/. 1-fi. 

Sterile cells willi the extremities replicate, 6 to 12 times as long 
as broad, chlorophyll bands 1 to 3, making 2 J to 7 turns. 

Spores elongate, obtuse ovoid, 1^ to 2 tinicB as long as broad, 
membrane yellow, scrrbicnlnte. 

Sporiferous celU scarcely turgid. 
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form a najoi. 
Diameter of threads *05 mm. Bands 2 to 8. 

formfi minor. 
Diameter of threads '032 mm. Band single. 
Size. Zygospore -OTS-'OSG x '045 mm. 
Archer in Quart. Journ Micr. Sci., 1878, xiii. p. 486. Petit 
Spirogyra p. 11, t. 2, fig. 11-18. 

Spirogyra protecta, Wood. F. W. Alg. t. 14, f. 8. 

In bogs and moor pools. 

Plate XXXVIII, fig, 2. a, sterile cells X 200 ; 6, c, conjugating cells 
with zygospores X 200 ; d^ outline zygospore X 400. 

B. Chlorophyll hands single, 
Spivogyxa quadirata. {Hass^ Petit. 

Sterile cells 8 to 9 times as long as broad. Fertile cells turgid, 
qnadrate. Zygospore elliptical. Sporoderm brown. 

Size. Cells -024 to -027 mm. Zygospore •042--048 mm. 
diam., 1^ to 2 times as long. 

Petit Spirogyra p. 8, t. 1, fig. 18. Bull. Soc. Bot. France 
xxi. p. 14, t. 1, fig. 2. 

Zygnema quadratum, Hass. Alg. 157, t. 87, f. 1, 2. Jenner 
Fl. Tunb. Wells, 182. 

Rhynchonema quadraia^ Eutz. Tab. Phy. y. t. 82, f. 6. 

In pools. 

We have accepted Petit's diagnosis of this species, which Hassall had 
seen only with the Rhynchonema mode of conjugation, but which has 
now been ascertained to conjugate in both ways. His description is Tery 
short for a species which he says is '* by no means nncommon," and he 
evidently depends as a specific feature on the quadrangular enlarge- 
ments of the fertile cells. ** Cells usually seven or eight times as long as 
broad. Sporangia oval, large, and much elongated, contained within 
quadrangular enlargements of the cells." 

Plate XXXIX, Jig. 1. a, fertile cells in conjugation with zygospore 
X 200, after Petit ; 6, zygospore in cell X 400. 

Spivogyva Webevi. KvJtz, 

Sterile cells with the extremities replicate, 7 to 12 times as 
long as the diameter, chlorophyll bands single, 8 to 8 turns of 
the spiral. 

Spores OYoid, scarce broader than the sterile threads, mem- 
brane even, chestnut, twice as long as broad. 

Sporiferous cells scarcely turgid. 

Size. Spores : (a) -072 x -084 mm. (/3) -068 x 084 mm. 

Cleve Monog. Zygn. p. 25, t. vii.,f. 1-10. 

f(ynn a. in«qualia. 

Diameter of thread '08 mm. Sporiferous cells scarcely 
longer than tho spores. 

Zygnema incequale^ Hass. Alg. 1 50, t. 82, f. 1 to 2. 

Zygnema rntermedivm, Hass. Alg. t. 87, f. 8. Ann. Nat. 
Hist. X. (1842) p. 41. Jenner Fl. Tunb. Wells, 182. 



XVCOPBTOBX. 

py» tmr^uah't, Kote. T«l>. T. t. », f. Z. 
*^, 1M GrmUfaituni, Hmb. Alg, U9. tSl.tl.S. Km. 
Ann. a. Hi«t.i. 88. .Iwiner FI. Tonb. Wdls, 180. 
/arm 6. rabra&tricoaBB- 
Sporiferonf odb 2 to 4 limgpr tlian tbpffora. DiiM.-03CuB. 
Spirrijfyra Wthtri, Bnbb. Alg. Ear. iii. 233. 
Zrjramii nA-vrtttricosum, Hiss. Alg. Ili0.t3?,(14,5. Jcwwr 
Fl. Tbab. WelU, 180. 
^■Ms diducttiBt, Hass. Alg. t. 37, f. 4. 
Jiiigmdkamma diitiictum. Kiits. Tab. t. t. 82, f. S. 
5>M*wra (VW"'™*, Knt, T.h T. t. 29. f, 5. 
.^VMM mrnc Nat. Hist. S. (1812}p. 39. 

^MflM Invrt I, t. 31, f. S,i. 

In dil«hw, SWitia 

n* a b aanw at an hwm nniforniitv in nwgsiflwtini in 

ilw OffWM, nndMi it T«7 dcternime manr of EumJFa 

■peeiw wlihamj oaKaiaV* '- '^ mronnaiiontrearBnnabklD 

rooitciiiteZ ffrm'fliwJiMi aa a I iHwiea. 

Piatt XXX JLjSf.t. «,■ 

with If impiuvB X WO I d, 
ajgroaponw X 800. 

■plMCjrta t lina, Eau. 

Sterild cells wilh (ho extruuimes .vplicat^, 5 to 15 times as 

Jt.iig SN lliL> Jiimii'tiT. C'hkini[iiiyii banda emgle, making 3 to G 
turns of the spiral. 

Spores broader than tha sterile cells, elongated ovoid, twice 
as long- as the diameter, meinbrane eren and chestnat coloar. 

SpoiifiTous cells turgid. 

Size. Spore 055 (o)--058 (0) x '02* (a)--03 mm. (0). 

Cleve Mouog. Zjgo. p. 24, t. 6, f. 5-7. 



Sterile cells 8 to 16 times as long aa broad. ■OI2--015 mm. 

Sporiferoiis cells 2 to S times as hng as the spores. 
Zygnema tcnuitsimum, Hass. Alg. t. 32, f. 9, 10, Ann. Nat. 
Bi«t. X. (1842) p. 41. JennerFI. Tonb. W., 180. 
Zi/ffaetna rainimum, Hass. Alg. t. 37, f. 8. 
Spiroggra ttnuitiinui, Kutj!, Tab. v. t. 29, f. 2. Rabh. A'g. 
Eiir. iii. 233. 

Jihifachonrma mimmtim, Kiilz. Tab.T. t. 33, f. I. 
Sptivgya JVargflii, Kutz. Tub. r. t, 29, f. 3. 

1 long as broad. ■017-02 mm. 
Iporiferoua cells ecarooljr Jougor Uiaa the spores. 
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Zygnema variaru, Hass. Ann. Nat. Hist. xi. (1843) p. 451. 

Canjugata inflata^ Vaach. Conf. p. 68, t. 5, f. 3. 

Zygnema inflatum, Hass. Alg. t. 32, f. 6, 7. Jenner Fl. Tonb. 
Wells, 180. 

Zygnema Jenneri, Hass. Alg. t. 87, f. 6. Jenner Fl. Tonb. 
Wells, 182. 

Zygnema duhium, Hass. Alg. t. 37, f. 7. 

Spirogyra gastroides, Kutz. Tab. y. t. 29, f. 4. 

Rhynchonema Jenneri, Katz. Tab. v. t. 32, f. 1. 

Rhynchonema dvbium, Kntz. Tab. y. t. 32, f. 2. 

Spirogyra injlata, Rabh. Alg. Eur. iii. 233. 

In pools. 

This species inolades the moat delicate of British species with repli- 
cate ends to the cells. la all the forms of both varieties there is an 
eyident tendency in the fertile cells to become more or less inflated. The 
only difference which Hassall indicates between his Z. inflatum and Z. 
tenuissimum is one of size, which may be influenced by the oircnm* 
stances of growth. 

Plate XXXIX. fy, 8. a, sterile cells X 200 ; b, conjogating cells of va- 
riety a, with zygospores X 200; e, oonjagating cells of yariety (, with 
zygospores X 200 ; d, outline of zygospores X 400. 

Genus 46. SZaOOOMIVBi KuU. (1843.) 

Cells with parietal longitudinal chlorophyll bands. Fracti- 
fying cells diverse, arising by nneqnal division of the thread- 
cells, bending knee-like towards each other and growing 
together, united at the point of adnation ; receiving-cells barrel- 
shaped ; giving-cells short, cylindrical. Zygospore (elliptic) in 
the receiving cell-wall. 

The sterile cells, with parallel chlorophyll bands, resemble those of 
Spirogyra^ but differ in the genuflexuous conjugation. 

Sivogonium stiotioum. Kutz, 

Bterile cells 2 to 5 times as long as broad. 

Zygospore broadly elliptical, spore-coat double. 

Sporiferons cells swollen, abbreviated. 

8izB. Cells *04 to '05 mm., 2 to 5 times as long. Zygospore 
•042 X -075 mm. 

De Bary Conj. p. 78, t. 2, figs. 1-6. Rabh. Alg. Eur. iii., 256. 

Sirogonivm breviarticulatum, Kutz. Tab. Phy. y. t. 4. 

Sirogonium Braunii, Kutz. Tab. Phy. y. t. 4, 

Conferva etictica, Eng. Bot. t. 2463. 

Zygnema curvatum, Ag. Eng. Fl. y. 862. Harv. Man. p. 
143. Eng. Bot. Ed. ii. t. 2512, f. a. Hassall Alg. 143, t. 26, 
f. 1, 2. 

Choaepes serpentina , Gray Arr. 1, 299. 

lo ponds and ditches and moor pools. 



m 
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" It formi large masses on the nator, fall o[ Bir-bnbbles, being pale 
uidTellowish above, and of a blaclciah green bsneSitb. Filaments not 
labrioona, nearlf equalling (hose of Spirogi/ra nilida, bnt nith much 
lonfter artionlaliona. When yonng the ooloor is of a dull pale green, 
and about three imperrectly spiral lines of Bhinin; grauales ora with 
difficulty distingnishablo, Afterwards these lines beoome nmrs oon- 
spionoDa. the rest of the filament being' now perfeotly ooluarless, and 
their oomponent grannies larger, but tbeir ariuniifemsnt ia atill irregalar. 
The filamenta Babsequentlf nnite here and there, not by every artionlB' 
tion, and their connecting prooeBses are nanally nearer to one end of the 
ressiole (ban to the other. Such filameuta are divaricated at the points 
of conneotion. In some of the combined articulations the contents 
appear noobaneed, in others they form a mass of larger grannies than 
in the lines, and some have a large ova! sporidium wbioh often swells 
the joint. Some tmoes of unchanged linos occur, now and then, in the 
fruotifyinj vessiolea." — Eigliik Botany, 2ad ed., p. 17G. 

FWe XI, Jg. 1. a, sterile c-IU X 200 : b. c, d, t, conjagating oaUa 
X 300 i /, ajgoapore X WO. After Do Bary, 



OsMua 47. STaoOOMIVM. EuJx. (1813.) 
Cells cylindricnl or barrel-shaped, ivitli a compact, often many- 
layered glittering tell-wall. Oil each side near the middle an 
irregular chlorophyll- hody, ench fnmialied with a utarch granule, 
both often confluent in an nxilo string (intlio very thick-walled 
cells nsQally concealed by granules). Connection of the copu- 
lating threads ladder-like. The proluberfinacE of the two uon- 
tiguoaa inter-grotring threads that receive the chlorophyll- 
contents are bounded by partitions into frnctifying-celk, which 
then coalesce into a not- contracted zygospore. 

STgogoniiun eilcetornm. I>e Hary Conj. p. 79. 
Sterile cells, IJ tn 2 times a.t loiig as broad. 
Zygospores eubglobose or oblong, aporodenn rather thick, 
even. 

SizK.— Cells ■013to-0I8 n 
mm. 

far. a. terreattlB. 
Zygogonium ericetoi-vm, Kutz. Tab, v. t. 10, Dickie Bot. Guide, 
296. Jenner Fl. Tnnb. Wells, 18i. Haaa. Alg. 174, t. 41, 
f . 1 , 2. 
Zygogonium toruloaum, Kutz. Tab. v. t, 14. 
Con/eroa encetarvm, Eng. Fl, v. 350; Harv, Man. 125; 
-'" "mf. 1. 1, Eng. Bot."lBt Ed., t. 1553. 2nd ed. t. 2473. 
•■■ ~" GrcT. Crypt. Fl. t. 261 l?J Mack. Hib. 
.51. Hook. Fl. Scot. ii. 81. 
, Eng. Fl. y. 350, Hary. Man. 125. Grey. 
161, f. 2. 



. Zygospoi 



■013 X 025 



Dillw. Coi 

Grev. Fl. Ed. 818. 

224. Fl. Peyon. ii 

Conferva alpine 
Sc. Crypt. Pl.t. S 



On heaths. 
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var, b, AqiuttiGiim. 

Zygogonium didymum, Rabh. Hedw. 1, t. 3, f. 2. 
Zygogonium Agardhii, Rabh. Alg. Eur. iii., p. 253. 
Conferva purpurascens, Carm. Eog. Fl. v. 350. Harv. Man. 
123. Mack. Hib. 224. 

In pools, bogs, &c. 

This 18 a very polymorpliouB species, some of the forms bemg terres- 
trial, and always sterile, others are aquatic producing zygospores. The 
old name of jZygogonium erictorum has been retained, but undoubtedly 
all these various forms belong to Zygogonium Agardhii, Babh. (^Zyg» 
didymum, R.) 

*' The colour, no less 'than the condition of the endoohrome, varies 
considerably in this species. In some specimens the filaments are of a 
bright gpreen, in which case they have always been found immersed in 
water ; while in others, and more frequently, they are purple, of which 
colour they invariably are when found spreading over swampy heaths.'* 

FlateXL.Jig, 2. Terrestrial form, a, sterile cells X 400 Fig. S, 
var. aguatieum. a, sterile cells X 400 ; b, e, conjugating cells with 
sygospores X 400. 

Doubtful Species. 

Zygogonium gvacilo. Berk, 

Sterile cells about five times as long as broad, of a pale or 
yellowish green colour. 
Zygospore unknown. 
8iZB. Cells '014.-*016 mm. diam. 
Rabh. Alg. Eur. iii., 255. 
Zygnema gracHe^ Berk. Glean, t. 12, f. 3, 

Face of a dripping rock. 

Babenhorst includes this with uncertain species of Zygogonium, but it 
seems more probable that it is a Zygnema^ and perhaps one of the 
varieties of Z, Vaucherii, The following is the original description : — 

'* Pale dirty yellowish green, mucous; threads extremely fine, articula- 
tions not at all constant in length, 4 to 8 times as long as broad, marked 
in the centre with two approximate roundish globules. Slender fila- 
ments occur in the same mass, with joints longer in proportion, the 
green mass not divided into two distinct portions. I have not seen it 
coniugated." — Berkeley, 

Fiate XL, fig, 4. Sterile cells X 400. 

Gknus 48. MOVOSOTIA. De Bary, (1858.) 

Cells with axile chlorophyll- plates. Copulation ladder-like. 
Zygospore drawn together in the swollen, bladdery, persisting 
middle space. 

De Bary includes this genns in ZygnemeoB^ although Wittrock joins it 
with Meeocarpus, and it seems to us very difficult to indicate any true 
generic distinction apart from the dividing off from the parent cells of 
the empty persistent cells which remain some time attached to the sygo- 

P 
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Epore; nevertliBlesa we have not followed Wittrook in luitliig Sfou- 
geolia, Maocarma, Pleurotpermum, Cratenxpermum, and S/aim>- 
permum nnd^r tho one genas, Moiiffto/ia,. becaase we cbink tbat Ifaere 
are enfficient chanurterg to wamLiit Ibe retentiOD of Slaurofpermum 
apart from Atesocarpu*. If the mode of derelopniBnt in the following 
two flpecies in accoratpl; appreciated, tbls (cenns it more allied to Zi/go- 
ffonium than Meiocarpiu. Eoe Arcbec in QoarC. Micro. Journ., 18li6, 
p. 271. 
MougaotU gljptMpennA. DeBary Canj. p. 78. t- 8,/. 20-SS. 

Sterile cells 7 to 12 times as long sb broad. 

ZygoBporea large, OTal, with a thick, firm, yellow-brown 
epiBpore. 

SporiferoUB cells elonssted, 

BizE. Cells ■01-'01& mm. 6 to 10 times as long. Zygo- 
spore -Oiex-OSS mm. 

Rabh. Alg. Eur. iii. 355. Archer in Quart. Joum. Micr. 
6ci. 18(36, p. 65. 

Ab pointed ont b; Hr. Arober (loo. eti.) " Ihii plaot is not tnilj a 
Mftocarpia, but in its mode of ooDJagalion more nearly approaches 
certain &gnemala. It it no donbt related, on the one baud to Mfio. 
earptit (Haai.) ; like it the endochrome forma a compressed longitDdiaal 
band, aodlike it too, tlie zygospore ia formed ba1f-wB; between Che two 
conjngating joints. Bat. it is distinguished atrongl; b; the fact tbat 
here the whole cell cootenta 'primordial nlriclea ' and all, of the two 
conjngntiDg joinis completely coalcEce, leaT-ing the old oell-wslla empty, 
in order to form the zygospore f whilst in Maoearpui the contact of the 
primordial ntriclea of the two conjagating oelta is not followed by a 
conipletB eoalescenCB of tho two into the zygospore ; bnt by a concen- 
tration of the priuoipal part of the jfrecn and aotid contents io the OOD- 
neoting canni half -nay tjetiveen the two joints, and tho shotting off 
therenpon of the residne of the pale grannlar contents remaining in eaoh 
parent joint, the denser central portion becoming the spore, and that 
out off on eacb aide erentnallj becoming effete and lost. Hence in 
Mougeofia glt/pto^>erma the sporo ia the actual result of the complete 
fusion of the entire cell'contents of the two conjugating jointa— it ia 
tho true ij-goapore ; whilst in Meiocarpai tho ultimate apore is a 
dflnghter-cell, aa it were, of the zygoapore. Therefore, on the other 
hand, the present plant showa an affinity to Zygnema ; but it is, of 
coOTBe, completely diatinct in the flattened band of endochrome, not 
donbly stellate, as in that genua, not to apeak of the extremely different 
comparative length of the cella, which, within the limits of each, is 

Flatf ILL fis. '■ o, sterile cella X400; 6, c, conjugatiag cella with 
EjgOBpurea, aflerDe Bary. XSOOj rf, lygospore, after DeBary, X 400. 

Mongeotla laTis. Archfr Micr. Joum. 1867 t. S, / 1-3. 
Sterile cpHb twice as long as broad. 

Zygospores broadly elliptic or oval. Epispore thick, brown. 
SporiferouB cells aometimea elongated. 

Size, Cells ■(J2--25 mm. Zygoeporo about -045 X-0S6 mm. 
Habli. Alg. Enr. iii. 255. Archer Micr. Joiirn. 1866, p.270. 
Zt/gogonivm lave, KutK. Tub, v. 1. 13, 
In ditches and pools. 
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,r. Archer has thus deacriWl the preBont plant; — " ChUb abort, varj- 
ing from nearlj qoadrsta lo three or four times longer than bmad, 
accordttig to the interval of time elapsed since diriaiOD ; the ooctentB 
bright herbucoooB green, forming unaiilo oumprosged hand (never sepa- 
rate BtelUte chlorophrll boilies as in Zygnema) ; the conjngatlon taking 
place by abort wide proceBaeB, which, oJcng with the ahortnesa of the colls 
or JDiata,giTea thepairof conjngating filaments nomewhat the appearance 
of apertorated ribbon-lilce stmctore ; the total cell oontenta of each 
pair of cODJngating joints became masaed together into an olliptio lyga- 
spore within the inflated transverse tnbe; the longer diameter of the 
lygospore placed verlieally to the length of the fllametits; the cavity 
Dooapied thereby not shut oS bj anj soptam from the oarities of the 
parent joints. lb was evident that there was no septum aepamting the 
xy^ogpore from the oavitiea at the parent cells, bat it lay freely in tba 
inflated transverse process, though fr^qoently ia oontBOl with ita iralla 
about the roiddlo." 



Sub'Family 2. Mesocxrpeje. 

Cella cyliniirical, united in llireads, witb axile plates of 
chlorophyll. ZjgoBpore the shape of the mother-cells; not 
contracted, separating b; three to Qve partitions into n central 
firm-walled resting spore, and two or foar lateral decajing 
cells. 

The iDBthod of coojngatioD and ipore-forniaticn in tho Jfrnocorpa waa 
not thurougblj onderstood autil it was investigsted and explained bj 
Do Bary (" Conjagaten," 1858), who first recommended the separation 
of the AtalocarfeiB From the Zngnamaa, and their recognition as separato 
familiea. Bia eiposition of the conjugation of the Jlfaocarpaa is thus 
■nnimarised by Wittrock* in a memuiraubmitted to the Swedish Academy : 
— '■ Two cells grow together in the common manner by oonjugation out- 
growths, and a reaorptiou of the doable septam between the two oonjnga- 
ting oells lakes piece. By this a cruciated or H-ahaped double cell ii 
formed, in whiob at first no other change lakes place than that the canal 
of conjugation is soaiewhat widened, and that the ohlorophyll-oDloared 
pan of the contents of tho double cell moves into the OBoal of Oonjng&- 
tion, and into the parts of the double cell nearest to the oanul. This 
cruoiated or U-shaped cell, thus formed immediately by the conjogation, 
De Bary regards aa the lyKOspore of the Ufiocaryta, and gives it the 
oharBclar of being ' not contracted' in contrast with the lygoapore of 
B</giiemta aad DetmidiBO), This lygospore eiist«, however, only for a 
Tery abort time as such. Tho above-named moving of the chlorophylla- 
ceoas bodies (not of the whole proloplasmic moss) into the connecting 
Oonol hating beea accomplished, the zygospore is divided by two or four 
septa into three or live oells, of which one, the central one, is a hypno- 
Bpore, rich in chlorophyllaoeonB protoplasm (and later id oil), whilst tba 
two or foar lateral oells, oontaining no chlorophyllaoeooa protoplasm, are 
■l«cile, and soon going to die. Thns the Meaucarpea have, acoiiritinK Co 
De Bary, spores of two kinds, namely (IJ, aygoaporea, which are formed 



» HporB-romatiDD of tha Uesc 



' B/ V. B. WltlRvk. Btoekhollli, 



Bimpl; by the growing together of Iho two ooii;ngatinK cetli, without 
aDtraotioD, Bjid nbich do not rat, and (2) hypnospores (resting sporea). 






med bj the partition of the zy^oepores, and n-biohreBt (m 



. le namo indioates) for a time before germinating. The Z,. 
Detniidiem hove, on the contrary, accordinB to De Dary. gpores of only 
one kind, oamely, typical lygoaporea, io the formation of wliich a fusion 
and contraotion of tbe whole protoplasmic coatenta of the coDJamted 
cells takes place, and which become hjpnospores without a preceding 

Wittrock adds: — "To me it seems perfectly clear that De Bary ia 
qnite right in saying that the bjpnuspures of the Mesacarpta are not 
analogous to tbe zygospores of tbe Zygnemea, or io other words, that 
tbey are not zygospores at all. Tbe hypnospores of the Xeaocarpea axa 
formed by partition, and not by an immediate fimi'm of the protoplasm 
of conjugating cells, aa the case ought to be with aygosporea.^ 

He then proceeds to refer to Pringaheim's observations on this subject 
with commandtttion (" Jahrbooher " li., 1877). "The act of conjuga- 
tion may be diTided into two different stages. Tbe Grat, being properly 
speaking only introdactory, consists in the two cells which participate in 
the oonjiigation growing together by conjugntion ontgrowtha, and the 
aeptnm between the cells thus growing together being resorbed. lliifl 
part of tbe act of oonjagation is what Pringsheim calls copuintioa. Ths 
second stage consists in an intimate fusion taking place of the proto- 
plasmatic contents of tbe conjugating colls. This fosion is effected here 
in tbe Metocarpca principally through the moving of the ohlorophyll 
colonrcd parts of the priitoplasm (the ehlorophyllaoeous bodies) into and 
to tbe neigbboorboDd of the somewhat widened conjugation canal. This 
second and more important stage of tbe fecandatiun Pringsheim oalls 
ccnnubiuiii. The conjugation having taken place in this manner, its 
effect appeoTB by the tripartition or quinqnepartition of the crnoiat«d or 
U-abaped cell formed by the copulation. Of the cells formed by this 
partition, the central one is fertile, the two or four lateral ones stetnle. 
Tbe result of the conjugation is consequently not one Cell, but several 
cells, and n ot csoUs ot one kind, but of two, namely, one propagative oell 
(a spore), and around it two O'- fonr oetle not capable of germination. It 
would be diScult to Snd a reasonable interpretation of such a result, aave 
the ace suggested by Piingsboim, of its being a aparoearpiitin, and to me 
this in teip relation seems not only reasonable, but perfectly natural, for 
although the sporocarpium does here remain on a very low, not to say 
the very lowest, stage of development, it does, however, already poasess 
the oonatttuent parts of a typical sporooarpiam. It has a nucleus and 
a pericarpiuni, or at least an equivnlont to one. The nucleus is the 
single central spore-cell, and the pericarpinm is represented by the two 
or fonr lateral sierjle cells.'' 

" If the eiplauation given above is accepted, the essential difterenoe 
belreen these Algte and their nearest relations, ZygiiemeiE and D»smi- 
dieit, might ba expressed in the foltowiug manner: — The result ot tbe 
ODunabium in the former is a spomcarpinm (and their spore is cuns^ 
quently a caTpntpare), but the result in tbe latter is a tygoijiore." 

Wittrock then proceeds to show that iu one species the formation of 
the spores can take place equally in the manner uf Metocarp>i$, Plagia- 
tpermHvi, and Staurnipermum, equally by tripartition, quodripartition, 
and quinqnepartition, and hence ho concludes that those genera are not 
sound, and that all three should be included under sub-sections of the 
same genua. We have not followed this snggestion, but have retained 
Memearjiut and StauTOrpernua na distinct, relying upon the difference 
of form in tbe central cell. 

For tnrtber details we refer the student to the Uemoir from whence 
the (oregoisg obiervatioiu are abatiaoted. 
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Gknus 49. ME80CA&FV8. Bass, (1845.) 

Spore sphaerical or oval, between two cylindrical, straight or 
slightly in-bent lateral cells. (a) Copulation ladder-like, 
threads free, or with one end attached ; (b) copalation lateral 
between two neighbouring cells of a thread, rarely ladder-like. 
Sterile cells often with a knee-like bend, and intergrown at the 
bend with similar cells of another thread. 

Inoladiog also the genera Pleurocarpus and Crciterospermum of Braon. 

t Spore membrane sorobiculate or punctate. 

M. nnmmaloidea, Hass. 

M. depresans, Hasa, 
tt Spore membrane smooth. 

M. parvnlns, Haas, 

M. recnrYus, Hasa, 

M. Boalaris, Hasa. 

Snb-gen. Pleurocarpus, Brann. 

M. plenrocarpne, De Bary, 

t Spore membrane aerobieulate or punctate, 
Metocarpna niunmaloidet. (Hass.) DeBary, 

Sterile cells 7-14 times as long as broad. Zygospore spheri- 
cal, or broadly o?oid ; membrane brown, scrobiculate. 

SizB. Cells -015 mm. diam. Zygospore '044 X *034 mm. 

De Bary Conj p. 80, t. 8. f. 9, 10. Cleve Mon. Zyg. p. 
80, t. 9, f. 4, 5. Hass. Alg. 169, t. 45, f. 1. Rabh. Alg. 
Eur. iii. 257. 

SphcBTocat^pus nummuloidesj Hass. Ann. Nat. Hist. xii. 187, 
t. 7, f. 12. 

In ditches. Fruiting in September. 

Bate XLI, fig. 3. a, sterile cells X 400 ; 6, fertile cells, with sygo- 
■pores, X 400. 

Metocarpna depreasna. Hass, 

Sterile cells 7-12 times as long as broad. Zygospore ellipti- 
cal, compressed ; membrane brown, punctate. 

Size. •007--015 mm. 

Hass. Alg. 168, t. 44, f. 1. Jenner Fl. Tunb. Wells 184. 

SphcBrocarpus depresauSj Hass. Ann. Nat. Hist. xii. 186, t. 
7, f. 11. 

var, B, OTalU. Babh. Alg. Eur. iii. 257. 

Mesocarpus ovalia, Hass. Alg. 169, t. 44, f. 2. 
SphcBTocarptta ovalia, Hass. Ann. Nat. Hist. xii. 189, t. 7, f. 
15. 

In boggy waters. 



There leema to be □□ apecific difforenoe betvreea the tiro speoies of 
S. dtprutut and fi. ovaiit of Haasall, tbe onl; featara reli&d upon being 
thU the SlamentB in the [atter are acorcelj more tbaa balf Che diameter 
of the former. 

PlaU XLI. Jig. A. a. Rtorile cells X 400 1 4, fertile cells, with 
lyf^tnpores, X 41X1. i'u/. 5. tar. ooolit. a, sterile cells X -UfO ; b, fertile 
oelle, with zjgoBporeH. X 400. 

tt i^ore membraJU tmooth. 

Xaiocurpiu pArmlaa. (Hats.) De Bary. 

Sterile cells 5-12 times aa long as 1)niB<j. Zjgospure spheri- 



cal 



ily twice the diameter of tbe 



mem bra 
threads. 

Size. Cella -01 iiini. Zygospore -02-024 mm. 

De Bary Conj. p. 80, t, 2, f. Ift. Cleve Mon. Zyg. p. 31, t. 
9, f. 6,7. Haas. Alg. ]~" ------ • ^. ^ . 

Wells 184. 

f. is, U. 

Hougeotia splenderts, Kutz. Tab. Phj. v. p, 1. 



. 45, f. 2, 3. Jeaner Fi. Tuab. 
irput partmlus, Haes, Aim. Nat. Hint. xi. 434, t. 7, 



angnitiu. Hasi. 



'■fvluB, f 



;, De Bary Conj. t, 11, f. 



Mesoca rput pan 
10-14. 

Afeiocarpua angastut, Bass, Alg. 170, t. 45, f. 4. 

Spkcerocarpiii angustas, Hnss. Aan. Nat, Hist. xii. 187, t. 7, 
f. 16. 



Mixed with other Algte, in po 

Plate XLII. fig. 3. a. sterile oells ) 
■porea, X 4011. f\<j. 4, var. angiatai 
eeilB, with RjgasporeB, X 400; c, ma 



ids, &C. 
400; *, 



fertile coIIb, "ith ijgo. 
I. Bterileoella X 400 ; A, funile 
zygospore X 400. 



Maaoeatpiu sealaili. (?a».) Dt Bar\. 



; zygospore eplieri- 
VI), about equal in 



Sterile cells 2-4 times as long e 
cal or broadly ovoid ; membrane I 
diameter to the thrcnds. 

Size. Celk -U34 mm. diani. Zygospore -034 mm. diam. 

Ue Barj Conj. p. 80. Cleve Mon. Zjg. p. 32, t. 9, f. 
11, 12. Haaa. Alg. 166, t. 42, f. 1. Hap». Ann. Nat. Hiat. x. 
p. 45 ; 3tii. t. 7, f. 7. Rabh. Alg. Eur. iii. '.i67. Kutz. Tub. 
Phj. V. t. 5. 

Mesocirpvn irttricatue, Haes. Alg. 167, t. 43, f. 1. Jeiiner 
Fl. Tuiib. Wells 184. 

Hos3. Anil. Nat. Hist, xii, 186, t. 



Spkai 
7, f. 9. 
In boggy pools, &c. 
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We can reoognise no plausible gronnds on which the M. vnirioaJbu of 
Hassall can be maintained as a species distinct from Af. scalaris. 

Plate XLIL fig, 1. a, sterile cells X 400; 6, conjugating cells, with 
sjgospores x 400. 

Metooarpna recnmui. Hast. 

Sterile cells 5 to 10 times as long as broad. 
Zygospore globose. Sporoderm brown, even. 
BiZB. -012-'018 mm. Zygospore '023 mm. diam. 

Hass. A)g. 168, t. 44, f. 1. Rabh. Alg. Enr. Hi. 257. 
SphcBricarpus recurvus, Hass. Ann. N. Hist. xii. 186, t. 7yf. 10. 

In ditcbes. 

Bate XLIL fg, 2. a, sterile cells X 400; \ conjugating cells with 
zygospores X 400. 

Sub-Oenus Plburooarpub. Braun, 

M^aooarpna pleiurocasp«a. Ds Bary Cof^.p. 81. 

Sterile cells 2 to 8 times as long as broad. 

Zygospores sabglobose, brown, even. 

SizB. Cells '025-'08 mm. Zygospore -03 mm. diam. 

Pleurocarpu8 mirabilis, Braan. Alg. Uni. p. 60. Rabh. Alg. 
iii, 258. 

Zygogoniwn pleurospermum, Eatz Tab. y. t 13. 

Mougeotia genuflexa, Ag. and others. Eng. Fl. y. 360. Eng. 
Bot. Ed. 11. t. 2505. Jenner. Fl. Tnnb. Wells, 182. Hass. 
Alg. 172, t. 40, f. 2. Hary. Man. 141. Mack. Fl. Hib. 231. 
Dickie Bot. Guide, 296. 

Conferva genuflexa, billw. Conf. t. 6. Eng. Bot. Ed. 1, t. 
1914. 

Zygnema genuftexumf Johnst. Fl. Berw. ii. 257. Orey. Fl. 
Ed. 320. 

SerperUaria genuflexa^ Gray Arr. 1, 300. 

rar. oompr«aana. 

Mougeotia compreasa, Eng. Fl. y. p. 360. Eng. Bot. Ed. 2, 
p. 172. Hary. Man. 141. 

Zygnema comprestum^ Lyngb. Hyd. Dan. t. 58. 
SerperUaria compressa, Gray Arr. 1. 300. 
Pleurocarpua compresms, Rabh. Alg. Eur. iii. 258. 

In moor pools, &c. 

This widely diffused species forms vast yellowish-green masses, which 
Harrey says are often thirty feet in diameter ; we have often met with 
them coTering several square feet. The filaments are fragile, soon 
breaking into short lengths, bent almost at right angles and united at the 
angles, hence the old name of Mougeotia genufiewa, 

rUsU XLIIL fg, I. Cells in conjugation X 400; 5, fertile cells 
with zygospore, after De Bary X 400 ; e, c, sygosporea X 400. 
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GnrusSO. STAV&OSFIUIHUM. X«<s. (1848.) 

Spores foar cornered, between the tnncated corners of foar 
sessile lateral cells (cells of all the species ap to twenty times 
longer than broad.) 

t Sporoderm porofle. 

S. qnadratam, Hau, 
^ Sporodenn Terraoose. 

8. gracilUniam, ifoM. 
ttt Sporoderm smooth. 

8. oapnoinnm, KuU. 
8. yiride, ITuiz. 

t Sporoderm porose. 
8\aiurosp«nB«Bi qiuUbmt«Bi. {East.) DeBary. 

Sterile cells 10 to 20 times longer than broad. 

Epispore quadrangular, with the angles truncate, not repli- 
cate, sides straight, covered with large pores (about 50 on the 
longer side). 

Size. (3ells *015-'02 mm. Zygospore *04-*044 mm. 

De Bary Conj. p. 81, t 8, f. 11. Cleve Mon. Zjg. p. 84, t, 
10, f. 8. Rabh. Alg. Eur. iii. 259. 

Staurocarpus guadrangulatus, Hass. Ann. Nat. Hist. zi. p. 
484. Jenner. Fl. Tunb. Wells, 184. 

Staurocarpus qucuiratus, Hass. Alg. 178, t. 48, f. 1. 

Mougeotia quadrangulatuSf Hass. Ann. Nat. Hist. xii. 185, 
t. 7, f. 3. 

In ponds, ditches, &c. 

Plate XLIII. jig. 2. a, sterile cells X 400 ; 6, 6, oonjagating cells 
with zygospores X 400. 

tt Sporoderm verrucose. 
Stauroapermnm gxacillimiim. (Hass.) 

Sterile cells 8 to 15 times as long as broad, pale yellowish 
green. 

Zygospore quadrate, the sides deeply sinnate, angles retuse. 
Sporoderm verrucose. 

Size. Cells '006 "008 mm. Zygospore -02 mm. diam. 

De Bary Conj. p. 81. Rabh. Alg. Eur. iii. 260. 
Staurocarpus gr a cillimv 8, Hass. Alg. 179, t. 49, f. 2. Jenner 
Fl. Tunb. Wells, 184. Hass. Ann. Nat. Hist. xii. 185, t. 7, f. 6. 

In bogs and moor pools. 

Plate XLlII.fg. 3. a, sterile cells X 400 ; 6, conjngating cells with 
zygospores X 400. 
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ttt Sporoderm smooth. 
Staiurospexaiium oapucinum. Kuiz. 
Sterile cells 6 to 14 times as long as broad. 
Zygospore quadrate, angles obtuse or truncate, sides often 
deeply sinuate. Sporoderm eren. 

Size. *015 X'02 mm. Zygospore *05 X *04 mm. 

De Bary Conj. p. 81. Rabh. Alg. Eur. iii. 259. 

Staurocarpus glutinofuBj Hass. Alg, 177, t. 47, f. 1. 

Siaurocarpua coBruUscens, Hass. Alg. t. 47, f. 2. Jenncr FI. 
Tunb. Wells, 184. 

Mougeotia glutinosa^ Hass. Ann. Nat. Hist. xxii. t. 7, f. 1. 

Siaurocarpua capucinua^ Hass. Ann. Nat. Hist. xii. p. 184, 
t. 7, f. 2. 

Mougeotia ccerulescens, Eng. Fl. y. 360. Harv. Man. 141. 
Eng. Bot. Ed. 2, t. 2506. 

Conferva ccerulescens, Eng. Bot. t. 2457. 

Agardhia ccBruleacenSj Gray Arr. i. 299. 

Leda capudno, Bory in Mong. & Nest. Ex. 793. 

In ditches and ponds. 

The filaments soon acquire a bluish tinge, and in drying assame a 
purple hne. 

Plate XLl V. Jig. 1. a, sterile cells X 400; b, conjagating cells with 
zygospores X 400. 

Staiuroapermiim Tiride. Kutz. 

Sterile cells 10 to 20 times as long as broad. 
Epispore quadrangular, angles truncate and replicate, sides 
eoncare, smooth. 

Size. Cells *008 mm. Zygospore *025 mm. 

De Bary Conj. p. 81, t. 2, f. 17-18. Cleve Mon. Zyg. p. 84, 
t. 10, f. 4-5. Rabh. Alg. Eur. iii. 260. 

Staurocatpus gracilis, Hass. Ann. Nat. Hist. xii. 185, t. 7, 
f. 5. Hass. Alg. 179, t. 49, f. 1. Jenner Fl. Tunb. Wells, 184. 

Staurocarpus virescens, Hass. Alg. 178, t. 48, f. 2. 

Staurocarpus affinis, Hass. Ann. Nat. Hist. xii. 185, t. 7, f. 4. 

Staurospermum franconicum, Reinscb. Algen. Fl. p. 217. 

In ditches. 

Plate XLIV. fig. 2. a, sterile cells X 400; 6, conjugating cells 
with zygospores X 400 ; o, development of zygospores from conjugated 
cells X 400, after De Bary, 

Sub-Family 3. Gonatonbmeje. 

Cells cylindrical, much elongated, united in threads, with 

oxile plates of chlorophyll. Agamospores produced without 

conjugation in cells continuous with, and partitioned from the 

mother cells. 

Q 
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WiUrook inolndes his single genni Ganatoiuma in th 

an agamoaporous form, witlraiit KscertaioGd oonjnguioD. &a an eicaoe 
for Lhia fae eaja : — "If «e attached importance onl; io tbe neatrvl or 
aexnal oatore of tlie spore formation, as some of the roodern BjHtemft- 
tiling bolanigtB do er«a in the lowet Cryptegana, wo shoald be obliged 
to form a sepamie family for it, which might not cTen be placed in the 
class of CovJH-jatie. To me iho accordance with J/rtecarpftS aa to 
tbe vegetative cells and the fonoBtion of the spores seems too great to 
allow tbe separation of Gonatonema from this family. It ma; not be 
nDoeccesBry here to call to mind that the class of Diatumacta in which 
the formatioD of spores is in general effected throngb conjagation, does 
also embrace some genera where tbe spores are formed nentrallj." 

At the risk of condemnation as s " modem Bjstematizing botanist," wo 
do not feel content to inclade this genns in the Mtiocarpeir, and have 
therefore relegated it to a separate family until more cuniplete eridenco 
is fnmished as to whether it really shonld be associated with the Conju. 
gai(t at all, althongh its affinities seem to lie in that direction. All wo 
are justified by the facta to asaome is that it is an abenant form, which, 
on the fnith of its vegetative character may for the present b<> retained 
in proiimitj to the .l/('si>(»ir;p«ii until its relationship is better establiahed. 

GUI'S 51. aOXATONEHA. WittriKli. {\&!&.) 
Spores (aganiospores not carpospores) without conjngation, 
formed bj biseptation of the mother cells, which latter nre bent 
ADgularlj, ami altcruntely, at the point of fmctiGcatiou. 

Wittrock illustrates this genus by means of a species not yet ascer- 
tained to be British, but which be regards as congeneric with HaHsaU'a 
species hereafter desoribcd. "Its vegetative stage consists of cylindrio 
cells arr&nged in a single row. The membrane of the cells is very thin, 
and consists of pare cellulose. Tho bottoms of somewhat older cells 
are gently curved inwards, which gives rise to a small lenB-sbapcd room 
between the cells. Tbe contents of the cells consist of (1) a parietal 
tbin colourless layer of protoplasm ; (3) an aiile cbolropbyil-coloured 
rather thick baud of protoplasm (tlie single cbloropbyllaceous body of 
tbe cell) which runs through the whole length of tbe cell, and which ix 
most frcqnently more or lets excavated at both ends of tbe cell ; in the 
band of cblorophj- 11 occur tbe so-called 'starch granules,' in a nomber 
of 2 to 4 ; (3) a roonded nnclens. which has its place at the side of tbe 
cbloropbyilaceous body, or very often in a small circular opening in tho 
middle part of tbe band of chlorophyll ; (4) sniall drops of oil, attached 
partly to tbe inner side of tbe parietal layer of protoplasm, and partly 
to the outer side of tbeobloropbyjlaceoos band ; and {6) colonrless Cell 
liquid, which tills the vacoolee between the parietal layer of protoplasm 
and tbe aiile cbloropbyilaceous band. 

" In porely vegetative cells tbo cbtoropbyllaceous body isfound to pos- 
sess tbe power of making fn^e, and rather qnick movements. This species 
thus gives a second instance of inilopendent movements of cbloropbyi- 
laceous bodies belonging to vegetative cells. 

" Tbe formation of vegetative cells takes place by bipartition, exactly 
in the same manner as in tbo Mcincarpftf. Tbe cells destined to bring 
forth spores have always a very considerable development as to length. 
While the vegetative cells just formed by bipartition are only 5 to 6 
times as long as thick, the cells which are ready Ui form spores are at 
least 9, and more often 12 to IG times as long as thick. A rather con- 
aiderable inoreaao as to volume, by development in length, does conse- 
quently take place in these ceils before they are capublo of ftilfilling 
their props^live purpose. 
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*' The first sign of a beginning spore-formation is that the cell widens 
at its middle, so that this part resembles a oask. This widening is not, 
however, equally powerful on all sides, bat is stronger on one side than 
on the other sides. At the same time the cell bends at its middle like a 
knee, so that its two halves form a more or less obtuse angle with each 
other. The point of the angle is placed where the before-mentioned 
more powerful widening of the cell has taken place. Almost always the 
formation of spores ti^es place at the same time in all the cells of a 
filament. Then it regularly occurs that the cells bend alternately in 
opposite directions, so that if cell No. 1 bends to the right, cell No. 2 
bends to the left, No. 8 to the right, and No. 4 to the left ag^n, and so 
on. Consequently the cells in a filament-producing spores will form a 
zig-zag line. Exceptions from this rule do, however, now and then 
occur ; thus, that two cells abutting on each other bend in the same 
direction, after which the two next bend in an opposite direction and so 
on. When this occurs, the filament is gently curved like an S, alter- 
nately in two directions. When the spore-forming cell widens and 
bends, the chlorophyllaceous band of the cell is often interrupted at its 
middle part, by which the cell gets two chlorophyllaceous bodies instead 
of one. The chlorophyll-coloured protoplasm now begins anew to g^ve 
proofs of its power of free motion. The chlorophyllaceous body (or 
bodies if there are two) moves freely and rather quickly, from the other 
parts of the cell to the widened middle part. When all of it has entered 
this part of the cell, which has thus become almost quite filled with 
chlorophyll-coloured protoplasm, the cell is divided into three cells by 
two septa, appearing one on each side of the chlorophyll filled central 
part. The cells formed by this partition are of two essentially different 
kinds. The two lateral cells have very little living contents. All the 
chlorophyll-coloured protoplasm is gone, and only the thin parietal layer 
of protoplasm and some drops of oil are left. The rest of the contents 
are only colourless cell-liquid. These cells have in fact filled their pur- 
pose. They soon die, and remain, as mere skeletons of cells, attached 
for some time (two or three weeks) to the central cell. The central cell is, 
in contrast to the lateral cells, very rich in living contents, having re- 
ceived all of the chlorophyll-coloured protoplasm of the mother-cell. It 
is also designed to become the hypnospore, through which the propaga- 
tion of the species is to be affected. But before it becomes a complete 
hypnospore it is to pass through several stages of development. The 
first of these is that the cell-contents surround themselves with a new 
layer of cellulose (mesosporium) within the original one (exosporium). 
Hie mesosporium increases by-and-bye in thickness till it is considerably 
thicker than both the exosporium and the endosporium (which appears 
later). The mesosporium gets no sculpture (as is the case with so many 
Meaocarpea) it remains always smooth. But having been at the begin- 
ning hyaline, it soon assumes a faint yellow colour. Within the meeo- 
sporium a new layer of cellulose forms during the first week ; this is 
Cttlled endosporium. It remains always hyaline and very thin. During 
this time the contents of the cell have also suffered a change. The 
chlorophyll-coloured protoplasm, at least the gretiter part of it, has 
changed into a fat oil, which is coloured in the same manner as the 
mesosporium, t.s., a faint yellow. The hypnospore which is now 
ready, shows a somewhat different shape, if regarded from different 
sides. If regarded in the position it has when the curvatures of the 
spore-forming filament are directed to the right and left of the ob- 
server, the spore is, as a rule, non -symmetrically elliptic, with abrupt 
ends, very seldom it is almost circular. The want of symmetry con- 
sist* in the spore being more convex on the side towards which the knee 
of the mother-cell has bent. If we imagine the spore being turned a 
quarter of a turn round its longitudinal axis, it appears somewhat 
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narrower, and perfeoily eUiptioal, with abmpt ends. How the spores 
behave when germinating I have not jet had any opportonity of obeerr- 
ing.* 

'* Thus it appears from the foregoing details that the spores are always 
formed without a preceding act of conjugation. The spore formation^ 
therefore, may be regarded as neutral, or we may assume that as in 
exceptional cases spores may be formed by the instrumentality of a 
single cell, in this ease the exception has become the rule, and the spores 
would then be regarded as parthenospores, and not as ag^mospores." 

Under these circumstances of deyelopment, Wittrock considers him- 
self justified in proposing the g^nus ChmUonema for the two forms, the 
one Shnafonema vetUriooiun^ on which the aboye obserrations were 
made, and the other ^e species which Hassall described as Metacarpus 
fwMUit. 

OonatOBsma notabils. (Hdsa.) fVittr. 

Sterile cells 8 to 10 times as long as broad, sometimes longer. 

Zygospore, front yiew cylindrical, side view bent so as to be- 
eonvex on one side, concave on the other, truncate at the ends,, 
same diameter as the yegetative cells. 

BiZB. Cells '012-*015 mm. 

Wittrock Mesocarpeie, p. 16, fig. 14. 
Moaocarpus notabilia, Hass. Alg. 170, t. 46, f. 2. 
Maugeotia notahilis^ Hass. Ann. Nat. Hist. x. p. 46. 
Stanrospermum notdbiU^ Rabh. Alg. Ear. iii. 261. 

Found in great abundance in some brick fields near Netting 
Hill. — Hassall, 

Here follows the origpi^l description by Hassall : — '' Filaments at first 
cylindrical, bat subsequently becomiDg angulated, the angle of flexion 
being situate in the centre of each cell. Cells usually about 8 or 10 
times as long as broad, but frequently longer. Sporangia non-symme- 
trical, a single one being placed in the angle formed in each of thecells.'^ 

We have nothing to add to this description, never having seen the 
plant in question, and are able only to reproduce Hassall's figures. 

Plate XLl V, fig, 3. o, sterile cells ; J, fertile cells, after HsLSsall. 
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Ordbb ni. SIPHOPHYCEJS. 

Unioelliilar aign, nsoallj at tbe time of firaitiiig bicellalar. 
Cells utricle-shaped, often prominently branched ; branches with 
terminal vegetation, at length shatoff bj a septum, some trans- 
fimned into oosporangia, others into antheridia. Cell contents 
green, mncilaginons, grannlose, filled with chlorophjUose yesicles 
and starch granules. 

Propagation bj free cell formation, or zoogonidia, or 
oospores. 

Plants aquatic or terrestrial, some marine. 

Family I. Botbtdiaoejb. — Propagation bj free cell for- 
mation and by zoospores. 

Family II. Vauohebiao&s. — Propagation bj oospores 
and zoogonidia. 

Family I. BOTRTDIAOE^. 

Plants small, terrestrial, unicellular. Cell in the beginning 
globose, afterwards clavate or pjriform, and inflated ; yertez 
rounded, a long time closed, attenuated downwards; base 
divided into delicate hyaline radicles, filled within with a 
mucilaginous green granulose cytioplasm, with age collapsing 
at the apex, and finally wasting away. Cell contents modified 
into an indefinite number of resting spores ; spore contents, in 
germinating, becoming modified into a number of sexual zoo- 
spores conjugating and forming isospores, 

Gbmub 52. BOTRTDIUM. WaUr. 

Vegetative plants unicellular, increasing by cell division and 
zoospore formation ; asexual uniciliate zoospores ; sexual bici- 
liate isospores, sometimes globular, and alike capable of 
germination, sometimes compressed and hexagonal, furnished 
with a few tuberculate thickenings. 

Bee for information Brann's <* RejaTenescenoe," pp. 128, 198, 220, 
274 ; Parfitt in " GreTillea," Vol. i., p. 103 ; Archer in " GreTillea," Vol, 
i., p. 106 } BoBtafinski and Woronin, ** Ueber Botrydimn granalatnm," 
1877; LawBon in '* Trans. Bot. Soo., Edlnborg h," Ti., 424 ; Archer in 
^ QDaiie'^7 Jo^umal ^ Uioroscopical 8cienoe,*' 1878, pp. 446-452. 

B 
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The following is a antnmary of Rosiafineki and Wonmin'a reaearoliee 
on this geona : — 

If a plsnt be placed in water, ita oontectB become modified at tbe 
latter part of the day or at niglit iato zuoeporeB. tJltimately tho nail 
■nella, then bimta Bomoirhere at the top, and tbo zoogporeB resalling 
from tho division of tho parietal Btratum egcapo. If tbe plattt be oolj 
moiateced. the zooaporea do not Bwarm out, but come to rest witbin the 
oollapaed wall. Suob wore knowii to provioua obserTera as "germ 
oella " or " goaidiu." 

The looBporea are elongate-oTifonn, 5-9 X 20 mm., with a aingle 
Qagollnm, and 2 to 4 chtorophjU granalce, Havinf!; gwarmed oat, thej 
Boon come to rest, loae the flagelluin, become enrroiitided by a mem. 
brane, iucreuBe in aize, and germinate on damp earth, in nhicb atage 
they represent the BO'Called ProtucoeaiU iotry/Hilel. 

The large ordinary zcxiaporangia are also othcrwiae modiBed. If one 
is allowed to dry, its mambranecollapaea, loaea ooloor. and soon bacnmea 
empty. Tbe protoplaamic ooutenta paaa down to the ramiQcationa of 
the root. Here thej break ap into nameroiia oellB, aometimea two or 
three side by side, but ohiefl; in a continnoua chain ; each cell furaiahed 
with a aeperate membrane. 

Theae arc capable of three forma of dcTelopment: — (1) If removed 
from the aoil and placed in water, the cell beoomes a Bubterranesn 
EDOsporangium. The formation of the looaporea la independent of light 
at any hour of the da; or night. The loosporea are aimilar to thoae 
above deacribed, and germinate in tbe aama manner. (2) If a chain of 
theae root cella be laid on moiat earth, each protmdoa a byaliae proceas, 
which enters the anil, the oppoaite end boiog elevated, and thne each 
root cell becomes a vegetative plant. (Ji) If tho root cella ore not 
removed, and kept eqiiabiy moiat, tbey alao germinal^ in the earth, 
become inflated, put forth a rout proccBB, the wall of which becomea 
very mnob thiokened on the inner aide below the inflated upper portion. 
fif interonlory growth of tbe root portion the upper part becomea raised 
aloft, ao that tho apei is carried above the aurfaoe of tbe aoil. These 
prudnota of modified root cells are named hypnoiporannei, and are equi- 
valent to ao-callod Bolri/divm Watlrnthii. When dried, tho hypnu- 
aporangea retain their power of germination during tbe whole year, and 
when placed in water form zoospores at any hour of the day and night, 
germinating and forming jonug planla as above. 

The nnillagollato xooBporca germinate on a moist snbatralum. On 
earth or aand they thrive badly, but better on clayey or muddy soil. In 
water thej neror germinate, bat come to rest, are surrounded by a 
doable membrane, and Ha dormant for months. If these be transferred 
upon a clayey aoil, thoy commence to form a vegetative plant. If the 
Eooapores be sparingly distributed over the soil, and the whole kept 
equally moiat, the vegetative plants become ordinary zooaporangea. The 
plants are sometimes modified into bypnosporangea. 

Thus, vegetative plants can be increased by cell division direotlj 
from aooaporea, become ordinary zooaporanges, with anoh oonaeqaencea 
aa root cells, &c., or they may be directly modified into bypno- 
BporangEB. But there ia yet another way in which existence may be 
Oorried on. If eipoaed to drongbt, the following phenomena occnr ; — 
Tbe wall collajiBca more or less, and the protoplasmic contents break up 
int^ a number of cells, each snrroonded by a delicate membrane, its 
ooutenta homogeneous, ftt first green, tlieu passing into red. These are 
the aporu, and hnvo been known by snoh names as Protococmis eoccoma, 
P.paluatrit and P. boiryaides. These aporea become chaaged in water 
to soosporangio, their contents giving rise to zoosporea in llie manner 
already deacribed. If the spores be still green, their zoospores will 
have a distinct fusiform Sgore, vritb two oilis at one end. The^ oonaiat 
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! slightly coloured protoplasm. Theso zmapoiBs ooiijugnle in twos, 
■ometinieB aeroral together. They oome io oootaot by tbeir oili»tod 
ends, then come to toaoh laterally by the nnooloured portions, when 
ths foBioD of the Doajngating sDoeporea talcoa plaoo, immediately after 
wbidi they present a cordate ligare, and ia tbe middle a oolonclsHa 
Tacuole. Finally, the iaaspora tbu3 originating beooraes globular, the 
Taonole oocapyiog tbe centre. 

If the looaporea ba isolated before conjugation, they will in the end 
break ap, vtithoat presentiog any prodaota capable of geFmitiation. 

The zooapares originatiog from red aporee have a, difforent figure, 
lieir poatcrior end being rounded, but thoy have otherwiae the same 
Btmctore, and bobave in Che eame manner as the otbere. The red 
epores maintain their germinative power for years, bgt atter two years 
their xooBporea are languid, and offer a parthcnogenosia of a pcoaliar 
kind. The red apores, if kept moiat only, become notbiog altered after 
weeks, whilst the green, under these oironmataaocs, may directly 
germinate into vegetative ptaota. 

The isotporcs are at first globnlor, and capable of irnmcdiato gurmina- 
tion. Thej also present rcBting etagea, the original form becoming 
modified. Boon after roojngalion theae are flattenedi with irregular 
lateral bouudariea, which become on the following day beiagonal. The 
membrane becomes thickened, aod preaonts tubcrcuIatiooB at the 
margin, but no aeoondary membrane is formed. Brought upon damp 
earth, they soon become globular, and oChcrwise behave as orUinarj 
isoaporas. 

In order to dlatinguiab that which appertains to the cycle of alteroa. 
tioa of generations from the rest, the itimplo method ia to aCort from the 
Fertilised germ, ami see what ai'o the modiGcations which are egBontial 
in order to arrive again at tbe same roprodootive prooeaa. In thia case 
we have the isoBpura — it germinates — produce the vegetative ptaot, 
which needs neither to divide, nor prudnco a aeioal zoospore, nor to 
become an ordinary zoosporaoge — it con directly produoo spores. Those 
oiose the first generation. The second oospore generation occurs in ths 
germination of these spores in the form of seiual zoospores, which 
directly lead lo the formation of tho isuapore — the limits of two genera- 
tions. All the rest are hut phenomena of adaptation. 

" Thns, in nataro, the vegetative plants in spring almost all become 
EOosporangia, and spread tbe growth over considerable areas. Zoospores 
which tall into the water are not loat -. thoy acquire a double membrane, 
and lie dormant until they chance mechanically to arrive oo moist soil. 
If drought sets in, tbe plasma retreats to tho roots ; if the earth be 
some time a little moist, the root oella become hypnoepores, awaiting 
tbe rain in order to develop multitndea of zoospores ; bat if the earth 
becomes rapidly dried, the root oells remain unaltered, ontil a moistening 
excites the formation of zoospores. A great many of the root cells out 
manifestly accidentally veaob tho surface of the soil, and thns, aooording 
to the stale of the moisture of tbe earth or of ths air, sometimes ger- 
minate, sometimes become zoospores." All this in the spring. The hotter 
months favour the formatiou of spores, bat at that time only the 
vegetative plants are mostly to be fonnd, either nndergoing cell division 
or spore formation. They can also foruish nniciliate Eooapores without 
iMMoming modified into ordinary loosporangoB. 

Formation of ordinary zooapores may bo ocoomptished in a fourfold 
way— 



1. From the vegetative plant. 

e. From the ordinary zoosporange. 



4. From the hypnosporonge. 
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Farther modea at inorease are — 
6. Cell diTiHioii. 

6. Formation of gpores. 

7. Formation of zoospores. 
Tbia plant possesBDa also Gvefold lestiug ata^B — 

1. OFtha aaoxual zDOsporea laid in water — for monCha. 

2. Of the root colls — tho year tbrongbout in wbioh the; 

origin aled. 

8. Of the hn>QOBporangoa — the year throoghout in which they 

4. Of the sporoH — tor years. 

6. Of the isoBporfla — at loBBt over tho yoar in whioh they 
originated. 

PlaU LXV., Botrydium grannlatwm. Pig. 1, planta of tho natnral 
■ixe. Fig. 2, xoosporanginm X 30. Fig. 3, the same, Sto huura olter- 
w&rda, with the soosiKiras oaoapiog at the apex, X 3D. Fig. 4, zoospores 
X 620. Fig. 5, tJifferentiation of the plasma in tho root, and the forma- 
tion of root odUs, X 30. Pig. 6, root cells in water prodooitig zoospores 
X 160. Fig. 7, the resulting zoosporea X S20. Fig. 8, the samo, 21 houra 
after swarming, X 520. Fig. 9, the same, four days later, x 620. Fig. 
10, the aame, eight days later, x HZO. Fig. 11, oopulating swarmsporea 
X &W. Fig. 12, zoosporea derived from a spore, after aii and a halt 
bonrg, X 160. Fig. IS, soxaal Bwormaporea in oonjagation X 620. Fig, 
14, isosporca, 21 bDaraold, X 520. Fig. 16, stellate isoaporoB, more than 
a day old, X 520. Fig. 16, young plant resnlting from vegetation of 
itospore. All after BoHtaQoaki and Woronin. 

BotvTdlmn sianalatnin. Linn. 

tTsoBlly gregarious, often aggregated, rarely conSnent; cells 
globose, pyriform, Bize of a poppy seed, or muatard seed, or 
tftrger, leek -green, apparently piilvemlent. 

Botrydium granulatum. Jenn. PI. Tanb. Wells 17G. Parfitt 
in Grevillea i., p. 10. Eng. PI. v., p. 321. HarT. Man. 150. 
Kirsch. Alg. ScU., p. 84. Trans. Bot. Soc. Edin. ti., 424. Eng. 
Bot. ii., p. 127, t. 2422. Hass. Alg. t. 77, f. 5. 

Hydrogastnan granulatum, Rabh. Alg. Eur. ill., 265, Dear. 
Fl. Ang. 19. 

Lichenoides fvngifomu, Ray Syn. lii., p. 70. 

Tremella palustris, Dillen. Hist. Muse 55, t. x., f. 17. 

Bolrydium argillacewn, Grer. Alg, Brit,, p, 197, t. 19, Kutz. 
Tab. vi., t. 54. 

Vavcheria gramilata, Grev. Fl. Ed. 306. Gray. Arr. i., 290. 

Vaucheria railicata, Hook. PI. Scot, ii., 93. 

Vauchtria muUicapsutarta, Harv. Man. 149. Gray Arr. i., 
252 {?). 

Uiva granulala, Lightf. Fl. Scot. 976. Hull. Brit. PI. 309. 

Tremella granulala, Hnds. Fl. Ang. 566. With. Arr. iv., 
80. Eng. Bot. i., t. 324. 

On the ground in swampy places. 

"The plant ahont l| mm. diam. ; the upper portion, or that above 
ground, globolar, gradually noi'rowing downwards, and paaaing into dob 
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a two prinoipal root«, which become graduivllj ramiSed into oabj fins 
rootlets; the chlorophyll ooDCents at the begiDQiog deose and homo- 
goneons, and clothiog tho inoer celt meoibraaei eitead oiilf to the ueok 
of the root ; the membrane is ratbor rigid, Upun being brokon tbo cell 
co&IsdU booome eibrodod, Che mooibraoa Oollapsea OB a thick petliole, 
whoae contents admit of being completely preaaod ont. Tho flaid 
oontenta in this oondition cougist of Goely graunlor plasma, tinged by 
ohlocophyU grannies. Sobsequently the groon plaama layer buocmes 
■nnTatad from the membrODO, breaks np into single equDl-sized portions, 
which become rounded off, ooatod with a membrans, and gradually 
indiTidnaliiad aa daaghter-colSa. At last tho eotire globose oelt is 
densely Slled with rounded daughter- oells ; whilst, previous to this state, 
tbe plant presentod au iutcosol; graaB-greon colour, it shovrH in this 
latter state a clear or soa-green oolonr. Mature aud immature plants 
hence readily admit of being distiDgaiHhed b; the tint with the uuoseisted 
eye. The membrane of the mother individual at last |iassDa to decayj 
it collapses, and the danghter-coUa beoome tbe germs of new indivi- 
duals in the soil. The maturity of the icdividuala occurs towards 
antamn, and accordingly tbe germ oella lie resting in the earth dnring 
winter, and germinate in the following spring. Tlie devolapuient of the 
garm cells to new individuals takes place wicbant formation of B 
'prothallufl' ('ohue Vockoimbildung'). One end elongating oa a root, 
tit once penetrates tbe earth ; the other end becomoa dereloped as tbe 
aboT»4P^and portion. Tbo diameter of a ripe germ cell is 0-009-0'OI3 
mm. Tbe plants prefer to establish themselves on tbo eurfooes of the 
large clefts which are produced when the waters retreat and tbe groimd 
beoomea gmdoally dried by the air." — Iteiiuch, Algen Flora, p. 21S. 

See also " QreTillea " Tol. iv., p. 105, since which period the Memoir by 
BoslaSoski and Worontn baa appsareil, aud that has pretty well estab- 
lished the complex charaotar of reproduction in this little plant. 

Fjhilt II. VAUCHEBIACE^. 

Alga monEecioDH (rarely ditecioiis), ctespitose, unicellular or 
bic«llnlar, Thallus with teruiaal Tegetation, utricle- shaped, 
elongated, more or lesa branched. 

Propagation either sexual, by oospores Tecuudated by eper- 
matozoiiis, or non-soxoal by zoospores. 

Sporangium terminal, formed by the globoscly clavate swelling 
of the tip of the thallus, cut off by a septum, contouta dark 
green, at tongtb enclosing one large zoospore, densely clad with 
ribratile cilia. 

Oogonium lateral, sessile, or borne on a more or leaa elongated 
simple, or partite, pedicel ; cytioptasm at length converted into 
B Large oospore. 

Antheridiam lateral, Bessile, or cut off by a septum from tho 
Upper portion of a lateral branch, in which numeroua aperroato- 
Eoids arc generated, which at length beoome free. Spermatozoids 
oblong, furnished with two unequal cilia (except in oae 
gpeciea). 
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Oonsult Thuret in ''Anoalesdes Sciences Naturelles, Botanique," 1843. 
Walz in Pringsheim's'^Jahrbuoher" for 1866. Braun ** Bejaveneaoenoe," 
pp. 128, 140, and following. 

Genus 58. TAVCRSaZA. D. C. (1805.) 

Characters the same as giyen aboye for the Family. 

Two or three arrangements of the European species of Vaucheria hare 
been proposed, differing slightly in detail. The following is that of Pro- 
fessor Nordstedt : — 

VAUCHEBIA. 

A. Antheridia not separated from the thallus by a short empty 
boundary cell. 

a TuBULiaERA. Antheridia little or scarcely bent, oblong 
cylindrical, or lanceolate, with an opening at the top. Bed 
pigment bodies not collected in the middle of the mature 
oospore. Oogonia and antheridia almost stemless. 
* Oogonia nearly round. 

1 F. dich4ytoma {L) DisBcious. 

2 V, T%wetuWoT. Monecious. 

** Oogonia not round, more or less oval, 
frequently rather oblique. 
8. V. aversat Hass. 

4. r. aericeaf Lyngb. 

h CoBNicULATiB. Antheridia bent in the form of a horn, or a 
hook, placed on the short and bent side branches of the 
thallus. Brown pigment in the middle of the mature 
oospores. 

aa Sessiles. Oogonia sessile (or with exceeding short 
stems) beside the antheridia on the thallus. 

5. V. Dillwynnij Ag. 

6. r. sessills (Vauch). 

hh MacemosfS. Antheridia at the end of a fruit branch, 
which, somewhat lower down, carries the 
oogonium. 

« Oogonia turned upwards. 

t Antheridia and oogonia bending in op- 
posed planes, forming an angle with 
one another. When the oospores 
fall they are surrounded by the 
oogonium membrane, which is not 
changed to slime. 

7. J', geminuta, Walz. 

8. T'. Jiamata^ Walz. 

tt Antheridia and oogonia (mostly) 
bending in parallel planes, the 
oogonium membrane turns to slime 
and dissolves. 

9. V, tejrestriSf Lyngb. 

** Oogonia turned -downwards. 

10. T\ uncinata, Kutz. 

c Antheridia straight, with the top covered, and a pair of fruiting 
tubes standing out at the side. 

11. V, De Bar y ana, Woron. 
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B. Between the antheridia and thallus itself is found a shorter empty 
boundary cell (not containing chlorophyll). 

a ANDROPHOBiE. Several horn-shaped bent antheridia placed 
on a swollen cell containing chlorophyll, which is fixed to 
the side of the thallus, by means of the boundary cell. 

12. F. tynandraiWoTon, 
b PiLOBOLOlDBJE. Antheridia bordering immediately on the 
boundary cell (frequently provided with several mouths). 
aa Oogonium borders immediately on the thallus branch. 
* Several fructification tubes on the 
oogonium. 

13. V, coronata^ Nordst 
•• Oogonium with only one fructification 
opening, but the antheridia with 
several. 
t Oospore round. 

14. F> intermedia^ Nordst. 

16. F. tfpJueroBjpora^ Nordst. 
1 1 Oospore lens-shaped. 

16. V, piloholaides, Thur. 
bb Below the oogonium a boundary cell. 

17. y. litoreaf Uofm, 
Place uncertain. 

18. r. tuberosat Br. 

19. V. trifv/rcatay Kutz. 

The sexual reproduction in Vaucheria has been minutely described by 
Pringsheim, of which we give an abstract. Van^ilieria^ besides the 
asexual multiplication by zoospores also exhibits a true sexual propaga- 
tion, effected by means of the two organs known as the " homlets" and 
the spores, the latter being more correctly termed *' sporangium.** Both 
organs arise like papillary branches from the tube, and in close proximity. 
It is usually the case that the papilla destined to become the homlet is 
formed sooner than that in which the sporangium originates. The two 
papillsB even from the first differ so widely in dimensions, that they can 
ncarcelybe confounded. The papilla which becomes the homlet soon 
elongates into a short cylindrical slender branch, which at first rises 
perpendicularly firom the tube, then curves downwards until it comes in 
contact with the tube, often forming a second, or a third curve, and in 
this way always represents a more or less stunted branch, which fre- 
quently exhibits several spiral turns. The papilla of the neighbouring 
sporangium usually begins to appear at the time when the homlet is 
commencing its first turn ; but the period at which it arises is very 
indeterminate, for it sometimes appears much earlier, whilst the homlet 
is still perfectly straight, sometimes much later after it has curved, so as 
to form two limbs of equal length. 

The papilla destined to become the sporangium gradually enlarges 
into a considerable-sized lateral out-growth of the tube, far exceeding the 
bomlet in width, whilst in length it is barely equal to the straight limb 
of the latter. This out-growth which is afterwards symmetrica], 
ultimately throws out a beak-like prolongation on the side looking 
towards the homlet, the rostrum of the sporangium, whence the latter 
acquires its peculiar form, resembling that of a half developed vegetable 
ovule. Up to this period the homlet as well as the sporangium are not 
shut off from the tube by any septum ; the cavity of the hornlet and that 
of the sporangium consequently remain uninterruptedly continuous with 
the parent tube, and are filled with similar contents. A number of 
chlorophyll granules in an albuminous plaMma and rounded oil globules, 
constitute a dense lining to the tube, the sporangium, and the homlet. 
Between this and the cellulose membrane is the thin colourless cutaneous 
Uyer. 
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At thia stage r aeptnm ii mddenly fianii«d at the 1 
EporaDcrium, whicli is henoefortfa kn indepeiitleat oell, ooiiipletel7 
Kparatei] from tfae p&rent tube. Etgd before this BeptBtioD there mky 
b« noticed in the rostrale elODgBtian directed towards tbe hornIM, the 
gradual accaniulBtiOD of a colourless fine granular Bubslance, of tbe Mme 
nature aa that with which the wall of tbe parent tube, and the 
aporangium is lined on the inner sarfMe, which bM (Uready been termed 
the "naiaaeoas layer." This acaumulation in the fore part of tfae 
roatmin is continued after tbe fonnadoo of the septuni between the 
Rporangiom sad tbe tube, and iu consequence of ita continued incrcAse, 
the remaiDiDg conteuts of the sporangium are by degnxa pushed back 
toward* the b*«e. Whilst these pbenomeiiB are being manifested in the 
qKiraogium, tfae homlet al«o undergoee remarkable changes. In its 
ftpex, the contents, owing to the disappearaDce of tbe chlorophyll, hare 
become almost colourlefs, iDore or leas. Tbui ^e point of the borulet, 
like that of the sporangium, appears at this time to be filled with a 
colourless subetonce, which is ruit coDftituted by an accumulation of tbe 
CQlaneout layer, but manifestly arises from a molecular change 
Maocintad with an alteration of form and colour in tbe conlents pre- 
liously eiieting at the apei. So soon as the contents at the point of the 
homlet have thus become Dotourless, thej appear to be constituted of a 
very flne.graioed granulose mucous substance. As soon tu tbe traus- 
rormatiou of the coulente has taken place, the colourless apex of the 
boralet is suddenly separalod from tbe lower greeu portion by a septum, 
and is thus transformed into au independent cell, without communication 
with the parent tube. The point at which the septum is formed is not 
very determinate, tbe portion cut off being sometimes larger, sometimes 
smaller. 

After the formation of the septum in the homlet the colourless mucous 
in its apex gradually assumes a more determinate form, and at 
this time a large number of minute, perfectly eolourlesn, rod-like 
bodies may be readily perceived crowded together insularly, anil 
M it were imbedded in the surrouadiog mucous. Close observation 
will disclose an indistinct movement exhibited even thus early 
by some ol the little rods, from which their deatiuation may be 
Mttioipated. 

This pcrfectingof the homlet coincides with that stage of development 
of the sporangium at which the oooumulation of tbe cutaneous layer in 
the anterior part of the rostrum has attaiued its greatest extent, and 
those conditions immediately precede the act of impregnation, which la 
effected in tbe following manner: — 

The pressure within the sporangium, especially in the direction of the 
rostrum, becomes greater and greater in consequence of the continued 
increase of tbe cutaneous layer in tbe fore part, until ultimately the 
membrane is ruptured exactly at the point of the roetram, and allows a 
portiou of the cutaneous layer to escape. The extruded portion 
becomes detached, and assumes tbe character of a drop of mucous, which 
remains lying near tlie opening of the sporangium, and ultimately 
perishes. The accumulation of the cutaneous layer in the fore part of 
the rostrum, and the escape of a pardon of it, are merely the mechanism 
by which the opening is produced in the sponngium destined for the 
admission of the sperm alosuids. Immediately after the formation of 
thia opening in the sporangium, and in remarkable coinoidenee with 
the escape of tbe cutaneous layer through tbe rostrum, the hamlet opens 
at the apex, and pours out its contents. Innumerable excessively minute 
rod'like corpuKles ( 01)6 mm.), mostly isolated, escape at once through 
tbe orifice. Those already isolated exhibit an extraordinarily rapid 
movement in all directions, and tliose still imbedded in the mucous do not 
Iwoome detached until afterwards, when Ibey follow the others with. 
aquml rapidlly. Tbe field of view Is coon cova«d with mobile corpuscles, 
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In greKt nambcr (2u, 30, or moro) tbey enter the neighboariDg orifloe 
of the eporBTigium, which thef fill BlraoBt entire!;, penetrating through 
the portion of the cutsneoua layer remaintng, which, though without 
any definite boiindury, offers ■ solid resiKtance to their further penetratiOQ 
iaio the sporangium. The corpuscles continue thua to struggle forwards 
into the cataneoiu layer for more than half an hour, bounding againBt 
its outer BurfacB they retreat, again push forwards, again retreat, and 
lo on, in an uoinlemiptod Euccession of asMUlta and rotreata. 

Af Mr this commotion has tasted some time, an abrupt boundary line 
■nddenly appears in the outer asptct of Uie cutaneous layer, the first 
indioation of a tunic forming around the contents of the ^Kiranginm 
which were before bare. From this moment tlio mobile corpasoies ara 
separated from the cutitneoiu layer by a nietal>ranc which effectually 
pre venCa their further action uiion the contents. They oontiuue, i' '~ 
'— • ' ■ - nit tC - - ' - 



true, to move to and fro, and tills movement often lasts for hours 
together, but at last they perish in the rostrum itself. Even after the 
lapse of eereral honra the dead corpuscles may be seen in the rostrum, 
lying on [he front of the sporangiam, until at last they are oompletely 
dissolved, and all vestige disappears. 

The outanenuB layer surrounding the green contents of the Bporangium 
becomes transformed, after impregnation, into the coal of the true spore, 
which, thus formed, represents a Urge cell occupying the whole of the 
sporangium, surrounded on all sides by the penistent tunlo, which is 
open in front and prolonged into the rostrum. 

In this condition the spore remains tor some time longer without being 
thrown off from the parent tube on which it was produced, but the 
colour of il« contents gradually beoomes paler and paler. The spore la 
at last rendered quite colourless, and presents In it« interior only one or 
more largish dark brown bodies. When it has lost all colour It ii 
detached from the parent tube, in ooneequence of tbo decay of the 
membrane of the sporangium enclosing it. Alter some time, say three 
months, the spore suddenly resumes it« green oolour, and Immediately 
thereupon grows into a young Vaucheria exactly renembliog the paroat 
plant. 

An abstract of the memoir from which the above dctaila were obtained 
was published in the " Quarterly Journal of Microscopical Scienoe " for 
1868. (Vol. iv.. p. C3). 

During the prevent winter Mr. Frederic Bates, of Leicester, has called 
our attention to some plants of }'. set$iliii. taken from beneath the ioe 
in a pool, The first feature which prei^nled itself was the septation of 
tlie threads, many of them being divided into numerous articulBtions 
threeorfour times thelength of the diameter in the upper portion of the 
thread, but longer below. This unusual septation, as it appears lo bo, 
WM general throughout the gatbering, but the threads hearing ougon la 
were more rarely divided, but sulBoiently to to remove any doubt as to 
the threads being genuine threads of rumylirria, which at first we must 
eoafes* to have doubted. The quetition which next arose was as to the 
purpose for which this Mptation had taken place, and an answer sug- 
gMted itself In the collection of tlie cytloplnsm into denser mawes 
towards the centre of the cell, with most evident dIJFerentialloD into oval 
bodies, resembling loogonidia in course of formation. The time of 
observation has been short, but long enough to raise a suspicion in our 
minds that another form of Iructification, by means of loogunidia, lakai 
place in Faicirria, and the occurrence of germiDating spores in various 
csrlv stages in the water in which llie Vdaphiria woa being preserved, 
lontb strength to this suspicion, It is quite true that 7aueheria baa 
been often and patiently studied, and no intrscellulor swarm~sponM 
detected ; yet it may be possible that, under certain conditions, they may 
b* produeed, We are patiently waiting in hopes of obtaining active 
soogMildla. 



The platefl for thU part were all in courao of printlag; when ttie abo 
obserrHtians were being mndc, ao thnC it was too late to insert Ggarea of 
tlie septate threadR and tlicir contents. 

PlateXLVI. Figs, 1-20. Impregnation of Faueheria sessitii niter Pring- 
sheim X 200. 

Figfl 1-4. StngpB of devGlojiment ofeexual organs before impregnation. 
1*^9. G. During impregnation. Figs. 6-S. The wnj in which the female 
organ opens the cntaneous la^er, bnrats tbraugh, and a portion il con- 
BtHcfedoI. Fig, 9. ApproBch of spermatosoida before formation of tba 
membrane of the embryo cell. Fig. 10. Point of female organ after 
formation of Ihe membrane of the true opore. Figs. 11-13. Later con- 
ditions of spore after impreenMron. Fj^fs. 13-lS, Male and female 
organs after impregnation. Fig. 17. CoIourleBs spore after it isdetaohed 
from the parent tube. Fig. 18. Detaohed spore, which Bfterrestingthree 
months baa become green. Figs. 19-20. Germination of tbe green aporea. 

o. T1JBULIGBK.E. Anthsridia little or icwcely bent. 

1, T^ncheilk dlohotoma. Lyngb, Hi/dro. Dan. p. 75, t. 19. 

Eobust, loosely ctespitose, ilirty green, or becoming brovuish. 
Thallus very tbick, setaceous, nearly a foot long, remotely 
dicbotomoiiB. Oogonia fiessile, globose, or ovoid, Eingle, ecat- 
tered, or 2 to 4 to 6 opprosiniBting. Oospores, when mature, 
with a triple membrane, spotted with brown, Antberidia single, 
erect, oval, Bub-clavate, or acute, on the same or on different 
threads. — Rabh. Alg. Evr. 111. 268. 

Size. Ooi;onia -1 mm. diam. Threads '2 mm. diatn. 

Walz in Pringsh. Jabrb. p. 152, t. xiv. f. 28-33. Fl. 
Danicat. 1724. Harv. Man. p. 147. Grev. Br. A!g. p, 190. 
Gray. Arr, i., 289. Kiracb. Alg. Pclil. p, 82. Eng. Bot. ii., t. 
2418. Grev. Fl. Ed. 8o5. Mack. Hib. 233. FI. Devon ii., 
66. KutB. Tab. vi., t. 5Ga. Hnss. Alg. t. 4, f. 1, Eng. Fl. v., 
p. 319. Nordfit, Bot. Not. 1879, p. 184. Jenuer Fl. Tunb. 
Wells, 176. 

Con/trra (fi'cAofomn, Linn. Ppec. 1635. Dillw. Conf. t. 15. 
Eng. Bot. t. 932. Huds. Fl. Ang. p. 593. Withering iv., p. 
49. Hull Br. Flora, 330. 

Vaucheria gtohifera, De Bary MonalB. 1856, p. 589. Rabh. 
Alg. Ex. No. 640. 

Vaucheria talina, Kutz. Tab. vi., t. 66, f. 2. 

Conferva Pliitii tetis porcinU, Ray. Syn. 58. 

Conferva dicliotoma setia porcinu, Dillon, Muse. 17, t. 3, f. 9. 

var. j8 snbmuliut. Ag. Syst. p. 171. 

Vaucheria submarina. Berk, Glean, p. 24, t. 8. Harv. Phyc, 
Brit. t. 350 B. Harv. Man. 147. 



In ditches 



n brackish and salt water. 



Haesellwasof opinion that this species did not differ apcoiEcally from 
Taveheria leiiilii, but Ibe two are now rtgjirdcd aa belonging to different 
sections. Nordstedt says that it is discioua, but no reference is made to 
this fact by Wall. 
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Plate XLVL fig. 21. Oogonia of Vaueheria diehfftoma X 100 diAm. 
Fig. 22. Oogonium X 200. Fig. 23. Antheridea X 100. Fig. 24. An- 
thMidiam X 200^ after Woronln. Fig. 25. Germinating spore. 

Plate XLIX. Jigs, 6, 6. The F. iubmarina. Berk., generally referred 
to this species as a varietj. 

1. TavielMiia aTena. Hass, Alg, t. 6, /. 5. 

Loosely ciespitose, sparingly branched, expanding in all 
directions, organs of frnctification similar to those of F. aericea^ 
bat with the thallos much thicker, the oogonia larger, and sab- 
erect, now and then somewhat pedicellate ; oospores mach 
smaller. 

Hass. Ann. Nat. Hist. xi. (1843), p. 429. Walz in 
Prings. Jahrb. p. 151, 1. 13, f. 25-27. Cleye. Vanch. 133, f. 7. 

Vaucheria roaUllata^ Katz. Tab. ri., t. 58, f. 4. 

In ditches. 

Hasaall describee this ^>ecie8 as *' Oapsoles usually in pairs, and in the 
ixmn of a bird's head, with the beaks averted from each other. Sporangia 
ciroular, not entirely filling the cavity of the capsule." To this he adds, 
*' It is one of the best marked, and most peculiar of the genus, the beaks 
of the capsules being turned in opposite directions, at once distinguish it 
firom all other known species, in which, when the vesicles are in pairs, 
tiiey are directed towards each other. This averted position of the 
capsules renders the existence of a distinct horn or anther essential for 
each. In the form of the seed-vessels and in the circumstance of the 
sporangia not filling the entire cavity, the species resembles F. omith4f' 
eephcUa ** (now regfurded as a variety of F. sessilis), 

FlaU XLV12.,Jiff. 1. Oogonia and antheridia of Vaucheria aversa X 
100. Fig. 2. The same X 200. Fig. 3. Mature oospore in oogonium X 
200, after Walz. 

9. Tavichezia soiicea. Lyngh. Hydro, Dan. f. 21, B. 

Tufts densely interwoven, yellowish, dirty green, or becoming 
brownish ; thallns thin, loosely and vaguely branched ; oogonia 
2 to 6 in a series, one sided, oblique oval, rostellate, mouth pro- 
duced laterally, sessile or shortly pedicellate ; antheridia cylin- 
drical, or rather clavate, horizontally deflexed. Spermatozoids 
oblong, with a red spot, furnished with a cilium at each pole. 

BizB. Oogonia *1 mm. diam. 

Walz in Prings. Jahrb. p. 150, t. xiii., f. 20-24. 

Vaucheria omithocephala, Ag. Sp. Alg. p. 467. Qrev. Alg. 
Br. p. 193. Harv. Man. p. 148. Rabh. Alg. Exs. No. 1100. 
Nordst. Bot. Not. 1879, p. 184. 

Vaucheria polysperma, Hass. Ann. Nat. Hist. xi. (1843), 
429. Hass. Alg. t. 6, f. C. Kutz. Tab. vi., t. 58, f. 5. Rabh. 
Alg. Exs. No. 1375. Cleve Vauch. p. 7. 

In ditches, &q. 



122 B[pHopHrcR£. 

Thia ie the T'aucheria po!i|j]wrmo of Hassall, who saya of il : " It Ib by 
no means uncDinmon, and may be diBtin^ished fruni all others known 
to lOB hy the fiin'ueaa of it* Bimuent*. which are not half bo large ae those 
ol our other British gpecieB, no less thnn by the form and arrangement of 
the HporangiH. These are slightly pedunculate, varying in number Irom 
3 to 6, but usually tbere are but three, the apices or beaks uf which are 
neither turned towards or averted from each other, but are all directed 
one way. The resemblaace which tlie capeulee bear to a hird*e head 
when viewed sideways is very remarkable, and this resomblance ia 
rendered etill more striking by the fact tliat the circular Bporangium 
occupying only the central portion of each, and which therefore repre- 
Benta thu eye of the blnl. ' 

Thle XLVIL, Jig. 4. Oogonia and anthcridia of V. itrieea X 
SOO. Fig. 6. Oogoiiia containing ooB|iorcB x 300. ¥\g, 6. Uaturs 
oospore enclosed in an oogonium X SOO, after De Bary. Fig. 7. Zoospors 
X200, after Walz. Fig. 8. 8 ^---■-^- 



4. T4iicli«ria DUlwynl. A3. 

Terrestrial, broadly expanticd, forming a rather thin stratnm, 
of bright or dark green colour. Oogonia globose, or ellipBoid, 
rostrate, Bessile, usually single, Bometitnes in twins, encIoEed in 
delicately panctatc membrane. Mature oospores spotted with 
brown, Bporoderm very thick, coiuposod of Beveral strata. 
Antheridin bog-fihaped, formed from the apices of short lateral 
curved branches, either approximate to the oogonia or seated 
between a pair of thorn. 

Rabh, Alg. Eur. iii., 269. Grev. Alg. Britt. t. six. Hass. 
Alg. t. 4, f. 3. Eng. Fl. v., p. 320. Jeaner Tunb. Wells 176. 
Eng. Dot. ii., p. 124. Ilnrv. Man. 147. Johnst. Fl. Berw. i!., 
251. GreT. PI. Edin. 3(15. Mack. HJb. 234. Fl. Devon ii., 
56. Hook.Fl. Bcot.ii.,93. Gray Arr. i., 290. 

Vauchtria Vngeri, Thiir. Ann. Sci. Nat. xix. (1843), t, 13, f. 
43? 

Vaucheria pachydeima, Walz Jahrb. p. 146, t. 12, f. 1-G. 

Conferva frigida, Dlllw. Conf. t, 10. Harr. Man. p. 147. 

Conferva amphibia fibrillosa et spongiosa. Bay. Syii. p. 59. 

On the ground in damp ehady places. 

It is presamed that this is the same Bpeoies ne has been described by 
Wall under the name of yaiicheria pachi/'Urma, but theBj'nonymsolBome 
of Iheaa speoiM are a little miied. Dillwyn aaya : •' It ia not untrequently 
found in turnip fields during the winter and early months of the spring, 
partionlarly in a norlberu exposure, and on a cold soil. The patches 
vary in size, but are usually two or three {[icbes in extent, adhering but 
Bligbtly to the soil, and conaiBtiug of loose unconnected filamenta." 
" The form of the eapeulea, which arc rarely pedunculated, will at once 
distinguish thin from all other tpeeies," soya Rnssall, "which have 
liitherto been de«oribe<i." 
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Plate XLVIL, Jigi. 9, 10. Oogonia and antheridia of V, DiUwyni x 
900. Fig. 11. Oogonium of the 8ame X 200. Fig. 12. Mature oospore 
enclosed in membrane of oogonium x 2d0, after Wals. Fig. 18. Sper- 
matosoidfl. 

0. TaaolMiia SMiailis. Vauoh, Conf, p.^l.pl, 2, /. 7. 

Loosely intricate, pale or rather dull green. Thallns capil- 
lary, sparingly branched; oogonia 2 to 3 approximate, rarely 
single, oyate or oblong-oval , more or less oblique, rostrate ; 
antheridia intermediate, either short, hamate, or straight and 
snbnlate, or a little clavate, sometimes elongated and in- 
coryed, rarely circinate. Mature oospores punctate with 
brown, inyolved in a triple membrane. 

SiZB. Oospore *07 mm. diam., thread *07 mm. (Cleye). 

Eng. Fl. y., 320. Cleve Vauch. 133, f. 6. Ku^ch Alg. 
Schl. 82. Walz Vauch. p. 145. Kutz. Tab. vi., 59, f. 2. 
Haas. Alg. t. 4, f. 2. Eng. Bot. t. 1765. Hary. Man. p. 148. 
Grey. Alg. Br. p. 192. Jenner Tunb. Wells 176. 

Vauchena sphcerocarpa^ Kutz. Tab. yi., t. 59, f. 1. 

Vaucheria racemosa, Rabh. Alg. Sachs. No. 495. 

Vauchena Ungeri, Thnr. Ann. Sci. Nat?, xix, (1843), t. 11, 
12, 13, f. 37-42 and 44. 

Sporangia. — 

Vaucheria clavata, Vauch. Conf. t. 3, f. 10. Hass. Alg. 
59, t. 2, f 20-83. Hary. Man. 149. Berk. Qlean. t. 10. 
Gray. Arr. i., 290. 

In ditches, or on the ground. 

var. a. ompitoaa. Vaueh. Can/, p. 26, t. 2, /. 4. 

Oogonia usually in pairs, oyate, opposite. Antheridia in- 
termediate, generally short, circinate. 

Vaucheria ccBspitosa^ Garm. Eng. Fl. y., p. 321. Eng. Bot. 

1, t. 2841, ii., t. 2421. Hook. Fl. Scot, ii., 92. Jenner 
Tunb. Wells, 176. Grev. Alg. Britt. 194. Hary. Man. 148. 
Johnst. Fl. Berw. ii., 251. Hull Br. Fl. 330. Abbot. Bedf. 
275. Mack. Hib. 234. Gray Arr. i., 291. 

Conferva amphibia, Dill. Conf. t. 41. With. Arr. iy., 129. 
Hads. Fl. Ang. ii., 594. Lightf. Fl. Scot. 979. Sibth. Ox. 
836. 

Conferva amphibia fibrilloaa et spongiosa, Dill. Muse. t. 4, f. 17. 

Conferva terrestna exilie fibnlloea, Ray. Syn. 59. 

On the margins of streams or pools. 

** Fronds densely interwoTcn into cushion-like tufto or strata of in- 
definite extent, irregularly branched, the tips erect, giving the surface the 
appearance of bright green yelvet.*' — Harvey, 

Dillwyn's description of his Conferva amphibia seems to be most appli- 
cable to this species. *' On the edges of ditches, and in similar situations, 
it frequently occurs in masses so densely matted as to hold water like a 
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sponge, with ita surface beset by ereot branohes which give it & very 
bristlf appearftnce. In this etate it is well known to boIanUta u the 
C. amph^ia of all modem niithors. lu hue is of a bright green, 
beoomiDg aah-coloured with age. I'he root 1 hnvf^ not been able to dis- 
cover, and the entangled mode of ItD g'^wth renders it impossible to 
ascertain the length of the filamenU- These are repeatedly divided with 
distinct patent branches, which, as before mentiooed, when the plant 
grows in gballow water, bo that Homa of them are exposed to the air, send 
out patent ramuli, of a stunted growth, from being out of tlieir proper 
elemont, which by their erectnesa give the plant its bristly appearance; 
jet at the satne time, if whilst in tblg stnl'j the waters rise so na to over- 
flow the plant, their length ia gradually increased, and losing their ereot 
position they yield to the current, and become the Ceranium eatpitomn* 
of Roth ; and after having thai changed, if by the sul>sidence of the 
waters the surface Is ogaio exposed to the air, the filaments, of oourae 
disposed horizontally, give the plant a bristly appearance by again throw- 
ing oat erect patent ramuli." 

var. omlthocephmla. Hassall Alg. t. 6,/. 4. 

In dirty green tufts, densely imbric&ted, and becoming' pater. 
Thallus loosely branched, Oogonia solitary, or in pairs, oval- 
oblong, obliquely rostrate, beaks truncate, antheriilia cylindric- 
subulate, incurved, interposed, nsuallj exceeding in length the 
diameter of tbe oogonia. 

Vaucheria omilhocephala, Eng. Fl. v., 820. Harv. Man. 
148. Hook. Fl. Scot, ii., 93. Eng. Bot. ii.. p. 195. Grev. 
Alg. Britt. 198. Grev. Fl. Ed, 306. Fi. Devon, ii., 56. 
Gray Arr. i., 291. 

Conferva veaicata, Dillw. Conf. t. 74. 

In stagnant or slow-flowing water. 



««!■. IBp*lU. 



tall Alg. t. 6, /. 7. Ann. A'ai. BUt. Xl„ 430. 



Terrestrial. Oogonia single, sessile, oblong or ovate, shortly 
rostellate, month lateral, truncate. Antheridia solitary, next 
the oogoninm, cylindric-clayate, erect, inclined or curved, 
Bcarcely longer than the oogonium. 

On the naked ground. 

It ia on Vauchtfia tendlia thst Sir J. E Smith says are found th 
"Vesicles of the nature of galls, perhaps, inhabited by Muller's Ctjclopt 
lapula," figured an plate 2419 of the cecond edition of English Botany. 
Hasaall stales that the species is V. girminota, but this is aacounted for 
by the belief which was current in those days that Y. smunola was tbe 
summer form of V, leaailii. — See -E113. Bot. ed. n., p. 126. 

Impregnation of Vaiichtria ie$iilit, after 



Plat* XLJ'JII., gg. 1, part of thread, with sexual organs, of I'. iMsiHt. 
Fig. 2, oogonia and antheridia x 2<%- ^'8' 3, oogonia and an lli (iridium 
of the variety ciespitota X 300. Fig, 4, oogonia nud nnthcridiuni of tJie 
terrealrial variety rtptni x 200. fig. Q, threads bearing sporangia at the 
tips slightly iuagiiUI«d. 
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6. TanclMiia geminata. (Vaueh,) Walz. Jahrh. p. 147, t, 12, f, 7-11. 

Dark or dall green, in dense intricate tufts. Thallas capil- 
lary, tongh, dichotomons. Oogonia two (rarely 1 or 3), 
OTate or oboyate, opposite, distinctly pedunculate. Antheridia 
intermediate, subulate, more or less recurved. Mature oospore 
spotted with brown, sporoderm colourless, composed of three 
strata. Sporangia on the same or a proper thallus, broadly 
cup>shaped, truncate, and angularly homed. 

Size. Oospore •ll--12x*18-'19 mm. 

DCand. Fl. Fr. ii., 62. Hass. Alg. t. 3, f. 1. Cleve Vauch. 
p. 6, f. 4. Kirsch. Alg. Schl. p. 83. Kutz. Tab. Phyc. vi., 
t. 59, f. 3. Eng. Fl. v., 320. Harv. Man. 148. Eng. Bot. 
i., t. 1766, ii., t. 2420. Grev. Alg. Britt. p. 193, t. 19. 
Purton Mid. Fl. ii., 611. Johnst. Fl. Berw. ii., 252. Grev. 
Fl. Ed. 306. Fl. Devon, ii.,56. Gray x\rr. i., 291. 

Ectosperma geminataj Vauch. Conf. 29, t. 2, f. 5. 

Vaucheria Dillwi/ni, Rabb. Alg. Sachs. No. 1078. 

To this species we also refer the following as synonyms, 
although usually referred to V, sessilis: — 

Vaucheria ovoidea, Hass. Alg. 57, t. 5, f. 3. 
Vaucheria ovata, Gray Arr. i., 289. 

Ectoaperma ovaidea, Huds. Fl. Ang. 954. Hook. Fl. Scot. 
979. With. Arr. iv., 129. 

In ponds and ditches. 

var,P vaoeatoMU 

Oogonia shortly pedunculate, 3 to 5 or more aggregated 
in a corymbose manner. Antheridia single, scarcely longer 
than the oogonia. 

Size. Oospore •06--08 x •075--08 mm. 

Vaucheria racemoaa, Eng. Bot. ii., 126. Grev. Alg. Britt. 
195. Harv. Man. 149. Grev. Fl. Ed. 306. Gray Arr. i., 
292. Hass. Alg. 56, t. 3, f. 2. 

We have reproduced Hamairs figure of this form in which the antheri- 
diom is oonsiderably longer than the oogonia. Yauoher says, *<Thi8 
speoiee Ib one of the most common, and is found in nearly all ditches, 
principally in the spring. It is loaded with little bouquets manifest to 
the unassisted sight, and which with the microscope seem to be formed of 
a common peduncle, subdivided into pedicels, each of which carries on 
its summit a spherical body in every way resembling the grains of other 
eotosperm^ but nearly half as small again. In the middle of this 
bouquet is the horn, which, without doubt, performs the function of a 
male flower, and which is here but a prolongation of the peduncle. The 
number of grains varies from 5 to 7, but commonly 4 are met with." 

It is of this species that Hassall says, ** It is most frequently infested 
with the curious parasite Cyclopt lupula of Muller, which occasions the 
growth on the filaments of such extraordinary- looking appendages, in 
the midst of which the parasite resides." This parasite, whatever it may 
be, was the subject of a communication by Mr. A. Lister to the Essex 
Field Club, July 22, 1882, and will be found in the " Proceedings ** of the 
Club (Vol. Hi.). 
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t XLVlI2.,/gi.S.J. OoKonin and antheridU of r. ftminiUa X 
200. Fig. 8, non.Mxual apores of the same X SOO. nftur WaU. Fig. 9, 
mature oospore x 200. 

Plate -XLIX., fig. 4, fruiting branch of the variety racernoia, after 
EaEsall. 

7. Tanchetta bamaU. (Vaneh.) Walx. p. US, t. xn.f. 12-17. 

Aqnatic or terrcatrini, tballus rather rigid, vagoely branched. 
Oogonia Tiaually single, orata or ovBte-hemispJiierical, aeated 
on a short eegment of the divided Ktem, the other segment 
etongBted, cnrved, forming the antlieridinm. Mature oospores 
involved in a aporodorm formed of four or more strata. 

Cleve Vanch. p. 6. HasBall Alg. t. v., f. 1. Gray Arr. i., 
269. 

Ecioaperma liamata, Vanch. Oonf. 2G, t. 2, f. 2. HasB. 
Ann. Nat. Hist.xi.,p. 489. 

Vaucheria kamulata, Kutz. Tab. Phyc. vi,, t. 61, f. 2. 

In ditches. 

Vaooher wrote of thU species—" It differs from nil otliers by the 
manner in which itoarrien its graiua. The peduncles which sustain them 
are much elongnled, and they bear at their extremity two little threads, 
the one is reaurvod and receives the anther, the other U shorter and 
straIghter,aDd carries the grain.'' 

Plate XLVIII.,fyi. 10, 11. Oogoola and antheridia of r, homnla X 
EW, Figs. 12, IS, mature oospores free from oogonia X 300. Fig. 14, 
■porangium X 200. 

8. TaacheilatMiestils. Lyngh. Hi/dro. Dan. p. 77, t. 21, f. A. 

Densely interwoven in a thin bright emerald stratum. 
Oogonia nsnally single, pednncnlate, attached by the flattened 
base at the back of the incumbent elongated curved aiitheri- 
dinm. Mature oospores enclosed in a hyaline colourless itpovo- 
derm composed of foTir strata, considerably inflated. 

Eng. Flora v., 320. Orev. Alg. Britt. p. 191. Eng. Bot. 
ii., p. 124. Jenner Tnnb. Wella, 176. Harv. Man. 148. 
JohtiBt. El. Berw. ii., 251. Mack, Hib. 234. Gray Arr. i., 
290. HasB. Alg. 53, t. 5. f. 2. Beik. Glean, t. 9. Walz. 
Jahrb. p, 149, t. xiii., f. 18, 19. Rabh. Alg. Eur. p. 270. 
Cleve Vaucb. 131, f. I. 

Ectciiperma ten-fstne, Vanch. p. 27, t. 2, f. 3. 

Vaucheria drcinata, Kutz. Tab. vi., t.-60, fig. 2. 

Forming patches on damp and clayey soil. 

" Threads more straight and riirid than in I'. Dillnytii, forming a more 
lax and less interwoven stratum, the lummila of the little branches often 
erect, and giving the whole a bristly apjiea ranee.'' — GrrvUlr. 

PUtfXLIX.JijtA, 2. Oognninm and anllieridium of r.tcrrestrity. 
aoo. Fig. 3, mature oospore of same, after Wnli x 230. 

r, Ag. (a marine speciesj. 
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Order IV. NEMATOPHTCEyE, 

Hnlticellnlar algas, cbloroplijllose, membranaceons or fila- 
mentous, with or without branches. Vegetation either terminal, 
limited or unlimited, forming an articulate thread, or in the 
beginning terminal, and afterwards lateral, forming a mem- 
branaceous thallus of a single stratum. Cell multiplication by 
repeated division in one or two directions. 

Propagation by oospores, or by zoogonidia. 

Divided into the following families : — 

A. Vegetation by division of the cells at first in one, and 
afterwards in two directions, forming a membranaceous thallus. 

Faicilt I. Ulvaceje. — Thallus membranaceous formed of one 
stratum of cells, either plane or expanded, or tubular, or saccate. 

B. Vegetation by division of the cells in one direction, 
forming a cellular series or articulate thread. 

Family II. — SPHiEROPLKiE. — Articulate thread not branched, 
articulations greatly elongated, cylindrical, multilocular, chloro- 
phyll mass distributed in ring-like bands. 

Propagation by resting spores, which, before germination, 
break up into zoospores. 

Family III. Confervaceje. — Articulate thread, simple or 
branched, vegetative articulations cylindrical, fructiferous always 
more or less swollen. Ghlorophyllose mass effused, or parietal, 
often more or less regularly spiral. 

Propagation by macro- and micro-gonidia. 

Family IV. Pithophorace^. — Cladophora-like plants, 
with terminal vegetation. Articulate threads branched. 

Propagation by neutral, quiescent, cask-shaped spores 
(agamo-hypnospores). 

Family V. CEdoqoniace^. — Articulate thread either 
branched or not branched ; articulations short. 

Propagation by oospores after sexual fecundation. 

Family VI. Ulotrighe js. — Articulate thread not branched, 
sometimes laterally connate ; articulations short, at times very 
short. 

Propagation by macro- and micro-gonidia. 

Family VII. Curoolepid^. — Aerial algae. Articulate 
thread branched, cell membrane firm, filled with an equally dis- 
tributed oleaginous golden or reddish endochrome. 

Propagation by zoogonidia. 

Family VIII. CHiETOPHOREJC. — Aquatic algse. Articulate 
thread dichotomously branched, ramuli sometimes aggregated in 
a fasciculate or penicellate manner. Cblorophyllose mass 
usually collected in transverse bands. 

Propagation by zoogonidia. — Rabh. Alg. Eur. iii, 286. 

T 
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Pamhy I. ULVAOBjS). 

TbnIluB membrnnaceoua, or foluiceuus, rarely crustaceoaa, 
formed of one stratara of cells, either expanded, or tubulose, or 



Propagation by zoogonidia, arising from a repeated division 
of tbe c^rtioplasm. Zoogonidia oblong, farnisbed at one ex- 
tremitj nitb two or four cilia. 

Suh'Famihj 1. Pbasiole^. 
Thnllns expanded and foliaceoiis, rarely crustaceona. 

GSNUs U. rRASZOI.&, Ag. (1821.) 
Tballns merabranaccoiiB faliaceonE, ascending or erect, more 
or less crispnte, composed of angular cells, distribated in plane 
areas ; base sometimes loosely fibrillose. 

Vegetation by division of the cells in two directlonB, 

Pzulolk ciiipa. Kutx. Tab. Phyc. V. t. 40, /. 6. 

TnftB more or less dense, often long and widely expanded, 
dark green, soft and elastic. ThalUiH plicate crisped, of variable 
form and eize, often biillate ; cells arranged in distinct areolas, 
or confluent, quadrate, or oblang-qnadrangular, now and tbca 
twice as long as the diameter ; angles more or less obtusely 
rounded. 

SizB. Cells -OOo-'Oog mm, dJam., or ■008--013 mm. x 
•003-'OO5 mm. 

Jessen Mon. Pras. 1. 1, f. 10-16. Rabli. Alg. Eur. iii, 308. 
Lagerstedt, Pras. p. 19. 

Viva cvitpa. Hass. Alg. t. 78, f. 12. Eng. Flora v., p. 312. 
Eng. Bot. ed. i, 2754; ed. ii. 2406, Lightf. Fl. Soot. 972. 
Harr. Man. 171. Grev. Fl. Edin. 299. Hook Fl. Scot, ii., 91. 
Mack. Fl. Hib. 243. Hull Br. Fl. 309. Abbot. Fl. Bedf. 273. 
Johnst. Fl. Berw. ii., 250. Jenner. Thu!.. Wells 190. 

Viva luctuca y, tluda. Fl. Aug. p. 567. Dillcn. Muse. t. 3, 
f. 6. 

Ulua tei-reitris. Gray. Arr. i., 344. 

Tremella cvispa, With. Arr. iv., 81. 

On damp ground, rocks, &c. 



1 together 



□Q, bnt hii 



iBBHall unites this speoieH and tha nei 
npli) has nut been fnllaivoi) by ! 

ommim on moieC ahntlj Ricmiid, eBpecially nenr houses anil walls, 
etimea on old tbatctied ruuFa. FrondB very much crowded, forming 
iDfle Btratam, ratber l^in^ on the floH or nuidmni tbao attached to it ; 
deep gteeo, rounded, thin, tender, bat not getatiuous, variously cnrled 
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and folded. Qaatemate gn^males beautifally arranged in sqnareB, con- 
tained in larger ones, and separated by parallel pellucid lines, the whole 
compared by Agardh to the walks and parterres of a garden. Annual. 
Found throughout the winter and earlj spring. — JEng, Bot, p. 111. 

PUUe L, Jig, 1. Plants slightly magnified. Fig. 2, portion of a frond 
X 400. 

Pzasiola fnxfiuracea. Menegh. Cewni, p. 86. 

Forming a farfuraceons stratum, more or less expanded, dark 
green. Tb alius aboat a line long and broad, dilated from the 
short stem-like base into a fan-like lamina ; margin slightly 
tindalate and repand, often emarginate at the apex or lobed. 
Cells angular, arranged in regular quadrate, or almost quadrate 
areolas. 

Size. Cells •014--016 X •004--006 mm. 

Jessen, Mon. Pras. t. 2, f. 1-10. Rabh. Alg. Eur. iii., 809. 
Lagerstedt Pras. p. 32. 

Ulva Jurfuracea, Grev. Sc. Crypt. Fl. t. 265. Eng. Fl. v., p. 
812. Harr. Man. 171. Eng. Bot. ed. ii., p. 112. Grev. Alg. 
Britt. 176, t. 18. Mack. Fl. Hib. 244. 

On damp walls and rocks. 

" Fronds closely tufted, forming a yivid green stratum, a yard or more 
in extent, two or three lines in length, erect, obovate, truncated, and 
usually eroded at the top, tapering at the base into a longish claw ; 
margin inflected , substance firm, and void of lubricity. Cells in fours. 
It does not adhere to paper." — Carm, 

Plate L, fig, 6. Fronds slightly magnified. Fig. 6, young frond X 400. 
Fig. 7, lower portion of mature frond X 400. 

Pvasiola stipitata. Suhr, in Jessen J^on. t. 2, /. 11-16. 

Stratum caespitose, expanded, dark green. Thallus of 
variable form and size, commonly one to two lines, rarely four 
lines long ; dilated upwards from a stem-like base (lanceolate, 
obovate, obcordate, reniform, flabelliform, &c.), often truncate 
at the apex ; margin slightly repand ; cells in the stem-like 
base in series, in the upper part disposed in small regular 
areolas. 

Size. Cells •005--007 mm. 

Jessen, Prasiola p. 16, t. 2. Rabh. Alg. Eur. iii., 809. 
Lagerstedt. Pras. p. 86, ^g, 4. 

On rocks by the sea, &c. 

Jessen, in his monograph of this genus, gives figures of the fronds of 
some Irish specimens of the above species, which he bad seen and 
examined. It is, on the faith of this, included here, although it appears 
to be the most marine of any of the four. 

Plate L, fi^8, 8. 9. Fronds of P, stipitata magnified 4 diam. Fig. 10, 
young frond X 400. Fig. 11, part of mature frond X 400. All after 
Jetten. 
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Vsuiola Mlopbylla. (Sprei>g.} .Venrgh. Cenni. p. S 

CtespitoEi?, ilork green, empale ; tlinlliis 2-4 linee long, 
narrow, linear, rather circinatc, sttennateii at the base into a 
stem, tmiicate at the npex, now and then crenate ; cells large, 
arranged in longituJinnl xcries. 

biZK. CellB ■00i--005 X ■002--004min. 

Jessen, Mon. Prag. t. 1, f. 1-3. Lagerstedt. Pras. p. 40. 

Ulva caloph'illa, Hasa. Alg. 298, t. 77, f. 1. Eng. FI. v., 
312. Grev. Alg. Britt. p. 176. Eng. Bot. ed. ii.. p. 112. 
Harr. Man. 171. Johnst. Fl. lierw. ii,, 251. Mack. Hi b. 248. 

Bangia caioph;/lla, Cnrm. in Qrov. S. Crypt. Fl. t. 220. 

On damp stones, rocks, &c. 

" Forma & bright green thin Htmtnm. Frond minnte, three or fonr 
linea long, linear atrap-ahnpeii, obtDse, tapering at tha base, or saddenl; 
contnicled into a cylindrical Btiyea, mncli wared and curled, yerj 
variable in brtudth. Gmnoles qnaternate, closelj covering the frond ; 
■et in lon^tudinal rcwa, of which two or more (sometimes half a dozen) 
form the breadth of the frond ; ialerstioes colonrleBS." — Harety. 

Plate L. Jig. Z. Plant magnified glightlj. Fig. 4, lower portion of frond 
X400. 

Suh-Family 2. TJlvej;. 

Thallns membranaeeouB, vesiculose, or tubulose. 



GtKUS fiS. ENTEI10BI0BPH&. Itni. (1820.) 

Thallus membranaceons, tubular or ntricle -shaped, fixed at 

the base (nsually at the first, hut afterwards often free 

swimming) ; composed of one stratum of cells, sometimes 

branched, bnt rarely ranch branched. 

Propagation by zoogonidia, produced by repeated diTision of 
the cjtioplasm, rostrate at one extremity, and furniBhed with 
two cilia, 
Enteiomotyha InteatlnalU. (Linn.) Zimi. Bar. Ser. (1820,) 

Fronds simple, elongated, variable in form and size, nsnatly 
becoming more or less inflated, obtnse abore, attenuated at the 
base, pale green ; cells 8-5-6 angled. 

Siza. Cells ■012--02 mm. diam. 

Eng. Fl. T., p. 314. Jenner, Tnnb. Wella 190. Eng. Bot., 
ed. ii., t. 2408. Hass. Alg. 303, t. 77, f. 2. Grer. Aig. Britt. 
179. Harr. Man. 173. Mack. Fl. Hib, 242. Wyatt. Alg. 
Exs., No. 80. Rahh. Alg. Eur. iii.,312. 

Vh'a marina lub^hta inttstinonmfigHram. Ray. Syn., 62. 

Tvemella marina lubulosa, etc. Dillen, Muse, t. 9, f. 7. 

Uha intetlinalia. Huds. Angl. 568. Light. Fl. Scot. 
"3. Relh. CBDt. 443. Purt. Midi. Fl. ii., 617. Hook. Fl. 



ULVAOK^. . 131 

Scot, ii., 91. Johnst. Fl. Bern, ii , 249. Hull, Br. Fl. 811. 
Abbot Fl. Bedf. 273. With. Arr. iv., 126. 

Scytosiphon tntestinalis. Gray, Arr. i., 845. 

Enteromorpha lacustris, Haas. Trans. Linn. Soc. 

Fiatularia intestinalia. Grev. Fl. Edin, 800. Fl. Devon, 
ii., 67. 

In ditches, chiefly in brackish water. 

This exceedingly yariable species has many forms or Tarieties to which 
names hare been given, one of which by rupture of the apex, is funnel* 
shaped (var. Comucopim), others are more or less thread-like, and others 
inflated and buUate. Boot a minute scutate disc. Frond from a few 
inches to one or more feet in length, and from a line to three or four 
inches, or more, in diameter; tubular, obtuse, tapering at base to little 
more than the diameter of hog*s bristle, gradually becoming inflated 
upwards, and in old age often swelling out into a large membranous 
bag, which is variously cusped and curled. Sometimes the whole frond 
is compressed and very much crisped ; substance thin and membranous, 
but not gelatinous, not closely adhering to paper in drying. Colour 
varying from a transparent yellowish green to a dull grass green; in old 
age and decay fading to a dirty white. Under the microscope a portion 
of the frond exhibits the appearance of a transparent membrane covered 
with g^een unequal angular cells. — Harvey. 

It occurs on the sea shore, in tidal rivers, and ditches connected with 
them, whether salt, brackish, or fresh water, sometimes at a considerable 
distance from the sea. In this respect it differs from Enteromorpha 
eomprena, which is not found in fresh water, and has therefore no claim 
to be inserted in the present work. 

Hate LI. Jigs. 1, 2. Small fronds of Ent. intestinalii, natural size. 
Fig. 8, the variety Comucopue, nat. size. Fig. 4, cells X 400. Fig. 6, 
loogonidia. 

GEirus 66. MONOSTROMA. Thur. (1854.) 

Frond plane or saccate, simple or torn and lobate, composed 
of one stratum of cells, cells somewhat rounded (sometimes 
quatemate) immersed in a homogenous membrane. — Thuret,Note 
iur la synonymie des Ulva, jrc. 

This genus was formerly included in Ulea, from which it was separated 
by Thuret. See also Monograph of Afonostroma, by Prof; Y. Wittrock. 
The majority of species are marine. 

Monostvonut laoeratnm. Thur. Note tttr Ulv. 

Thallus membranaceous, at length free, thin and flaccid, pallid 
green, of irregular form, rugose, margin plane and eroded, or 
crisped (•04-'05 mm. thick) ; cells rounded, twin, temate, or 
quaternate, disposed loosely in the intercellular substance, in 
transverse section of the thallns oval (*017-'023 mm. high), 
chlorophyllose body central, of the same form as the cell, of 
which it occupies about one-half. — Wittr. Mon. Monostr.y p, 
80, r. 1,/ 2. 

BaU LL, fig. 6. Portion of frond X 200. Fig. 7, section of frond 
XSOOdiam. 



132 nematophycej:, 

UonoBttomft Witttockll. Born. Kefet Alg. p. 176. 

Thallua membranaceoiiB, gelatinous, bright green {18 mill.) 
oblong, pedici'llate, at fir^t eaccate, thea open &t the suoimit, 
margiu becoming irregularly lobed. The ailalt plant becomes 
Bessile, and is attached by apart of its surface, when mature the 
fronds are large (8 cent, diam,), the lobes plicate, elongated 
and rounded, cell angular, subquat^rnate, in section of thallua 
ronnded, clilorophylloBe body occupying about half the celt. 

In salt or brackish water, 

PerliDpa hardly oluming a place io thia work, aa it ia mare truly a 
marine upFCiea. 

Plate LI., jig. 8. Portion ol a. frond X BOO. Fig- 9, 10, aeotiona of 
frond X 300. Fig. 11, loogomdia X 300. Fig. 1 3, germinating X 200, 
after Bomet. 

Monostroma tmllosum. Wittr. Mon., p. 28, is the Tetraspora 
huUota of this work, see p. 16, plate vi,, _fig, 1. 

Family II. SPH^ROPLEACE^. 

Tlireads simple, with terminal vegetation, very long, articu- 
late, articulations cylindrical, by spurious septa multilocnlar. 
Chlorophylloee mass diatributed in annular bands, which enclose 
from 3-7 starch Tesicles, 

Propagation by oospores after sexual fecundation, very 
numerous in the cells, at first green, then red, enclosed in a 
stellate sporoderm. 

GiNL's 67. SFBJEHOFLEA. Ag. O^^*} 

Characters the same as giren above for the family, which 
consists but of one genus. 

The following is an abstract of a. memoir on Splneroplra anniilina, by 
Cohn (in the " Ann. dea Sci. Nnt.," 1856, p. 167). describing tbeproceu 
of fmotification : — " Tlie Btmclnre of ihe restiug-Bporea ia very aingolar. 
They nra red aphencal bodies, from one 120th to one lOOlh of n line in 
diameter, and formed of two liyaline membratiea, Ibe iuterior of whioh 
ia intimately connected nilh ila plaetie ounlenta, whilst the exterior ia 
loose and elegantly plaited. These plaila or folds are so arraoged that 
they meet at thair two poles-, often, however, they are very irregular 
in shape and direction, especially in the larger sporos. 

" Id germination the resting-apores tindereo several loodiHoationa. They 
become i^annlar and change to a iali brown red, and a more tranapareut 
circle appears in their centre. Fre(|aently the red matter ebangaa to 
green before the germination, and this change of colour is gradoal, 
proceeding from the cironmference to the centre of tho cavity. At 
length the whole of the plastic conterita divides into two, then into four 
or eight bodies, which buret the double envelope and disperse in Iha 



many Kospores, 
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of an elegont shape, bat thia iB not mora uniform 
thui tbeir bies or uolour. Uau&Uy tbey are globalar or ahartly oylin- 
drioal bodies, from one 130th to ona 150th of a line long, of a beBotifal 
oimiRbKr or carmiije red, and faraiBtaed al one of their ends with a, Btimll 
OOloarltfiB bead bearing two Io^ik cilia. ^ume of thorn are larger, 
prriform or fasiform, and the result probably of tbo undiridsd con- 
tentB of a resting-spore. Some of the loosporea are two-oolonred 
— red towardg the beak, and green throaghoat the other part, or 
the two culonrs are TorioaBl? dispoeed, the oolonrless bead or beak, 
and the two cilia ore iovariably very distinot. Tbe zooBporea exhibit 
a Blow jerking movemeot dnriug Boveral hoora. Tbia moremeaC 
is often iutermpted for aereral bonrH, when the whirling snddenly 
reDommeDCeB. WhoD the xooBpores break through tba int^amenl 
within which they are formed, they are cot enveloped io cellaloae. bat 
already dering their period of activity tbey begin to ioveat tbcm- 
■elvea with a thin elastic pellicle' At the time of tbeir germination thiii 
envelope tbiokens and lengtbena in tbe form of a spindle, the two ends 
aoon tapering o(F into long tails, which even tbe ealarging body of the 
Koospore itself aeparatea farther and farther apart. The oantentaof tbia 
germ-cell, at tint bomogeneoos and fiimlly granular, change during tbia 
first growth. What is left of tbe rod ail is quickly tranaformed into 
ohtoropbyil, and the plantlot oBSumoa a, aniforoi groan colour. Ifever. 
thelesB one may perceive from the beginning a nnmber of vacuoles, or 
limpid, colourless droplets, in the midst of tbe protoplasm with which 
tbey OCB filled, and between them tbe chlorophyll collects in rings mora 
or leaa distinct from each other. Soon large grains of atarch appear in 
these collections of green matter, ao that the plantlet combines all tho 
oharacteriatica of an adult cellule of tbe Spham/pUa, even before it has 
exceeded a I3tb of a line in length. The terminal taila have been 
observed after the ptanllot was more than half a line long. Growth 
takes place in the middle, by the anccessive division of the older rings. 
Tbe conlenta of the oilalt threads ptesenta the moat beautiful appear- 
ances. It consists of Bcolonrloss protoplasm, a green chlorophyll, a 
watery liquid, and grannies of atarcb; the wbolo ao disposed that the 
liquid element foruis large vacuoles in a row, like the pearls of a 
necklet, and the diameter of which ia nearly as great sji that of the thread 
itself. Often these vacnoleB shut on each other, and seem to give birth 
to partitions. In the sjiaces between the pairs of vacnoloa the greau 
pluma and grains of starch crowd togulher, though the ipaca is dia- ' 
jointed by the innumerable small vacnolea they throw oft. 

" On approaching frucCificatioa tbe vacuoles multiply ki snch an 
extent as to give tbe endocbrome the appearance of a frothy mass, in 
which (be alarcb grannies are irregularly scattered. Soon after the 
atarch granules assemble in pairs or threes or larger nambera, and 
around these groups the green plasma becomee more plentiful, so that, 
in time they appear as ao many equidistant cysts in tbe axis of tha 
Ibreod. The greater part of tbe vacaoles having gradnally disappeared, 
the green oloU assume B stellate appearnnoe, connected hy green 
mtoons rays or Glamenta. Between theae atar-like clots lai^e vacuoles 
are formed in pairs, which Batten so aa to look like ptkrtitions, ao that 
each thread seems to bo divided into nameroua oompnrfmenls. 

" Tbe green matter ooDtained in these oumpartmenta thon nndergoea 
modifications, and tbe mucoua raya are gradually resorbed, tha ohioro- 
phyll contracting meanwhile — aometimea to the right anil sometimes to 
the left. In a short time the colourtesa plasm cotleots aroand tbe chloro- 
phyll in snch a manner that tbe partitions disappear, and tbe whole 
ODUIents of tbo lliread breaks np into a large number uf free globular 
ily distinguished from the ambient eoloarleu miiciln«{e, and 
ocntaining acertainquoutity of irregularly diatribat«d chlorophyll. These 
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are tho yonng sporen, which nnilergo a marvelloiu Tftriety of tnuuforma- 
tians. AC first thejare contigunaa, but as Ibey nxitraot thpy boooma 
free, thoozh yariiihlB in shape. aoA with their chlomphyll iliHtribnte^l in 
a tbonsnnd dill<ir»nt whys. Fiaallj Vticj become Hpherical and almoflt 
completely filiaJ with chloroplijll intersperHed wilh Bomeatnroh BrannleB, 
and oQTerei) with s thin, ammth layer of plastic matter, but nut with a 
cellulose mnm brace, 

" Lonfc before the foregoing prooess has taken place, the cell-wall 
proper of the thread boa nndcrgone HOtDii peculiar chemical alterations, 
all teadioK to its final diisolution to free tho fnll/dereluped Bpores. 
PrevioQS to tbia, however, little apertnrea are formed in it at oertain 
points, varying in diameter from one 600Lh to one SOOth of a line. 

" All the cellales of the same filament do not undergo the modifloa- 
tionB described. In a large nnmber of them the phenomena are qoite 
different, the ^recQ rings, interspersed with colourless vacuoles, 
gradually obanife to a reddish yellow, and the grains of starcb dis- 
appear. Soon the coloured matter thus formed becoaips grannlar, and 
is finally broken op into innnmerable rod. like oorpnsoleB." 

Thuii the cycle is completed, and we need not pursue the abstract 
further. Plate LIl. will serve to illustrate the various changes. 

BpIiMiaplek ftnnnllnA. (^lioth.) Ag. Si/tt. p. 76. 

Green, yellowish, brick-red, or scarlet, cells 8 to 10 or 20 
times ad long as broad, with 20 to SO chlorophjlloaa rings in 
each cell; spores at length densely Beriate, rarely disposed 
irregularly, at first green, Dftcrwards oiive-brown, and then 
red. 

Size, Threnda ■036--07 mm. diam., oo.'tpore ■018--036 mm. 

Eubh. Alg. Eur. jii., p. 3ia. Rabh. Alg. ex. 309, 455, UT. 
Cohn, in Acad. Berl. 18.i5, p. 335. Ann. des. Sci, Nat. 4 ser, 
(1856) v., t. 12-13. Cienkowski, Bot. Zeit. (1855), p. 777. 
FrcGenius Bot. Zeit (1851), p, 241. firaun, Kejurenescence 
p. 164,271,281. 

Conferva annulina, Roth. Cat, iii., p. 7. 

la qnarries, pits, or inundated Gelds. 

Oobn has remarked that whereas most oonferroid Algte vegetate by 
repeated iubdivision of the terminal cell, being at some time ur other 
attached by the baac, tho present has both eitremitieB alike, and 
neither of them rttoting. moreover the vegetation la oarried on by 
enb-divisian of the central cells, so that tho tormiual colls remain the 

Platf LI 1. jig. 1. Portion of filament of SpJiirraplea nunulintt with 
tho green oytioplnam in rings X 100. Fig. 2, ouUa showing the forma- 
tion of spermatozoids X *00 with escaped sperroatoioida » below. Pig. 
8. spores having acquired a globose form being fertiliied by sperma- 
tozoids, Fig. 5, spores b an earlier stage. Fig. 8, isolated spore with 
Bpenuatozoid attached. Fig. 3, matare spores, having acquired an 
orange colnor and stellate ontline, the primary membrane is detached 
X400. Wig. 7, cells showing arraiii;(>ment of mature atxirea X 300. 
Fig. 4, resting spore iu various stageaia, mature ; A, dividi^d into Z;e 
and d, further subdivided. Pig. 9, loogonidia X VM. Fig. 10, germini^ 
tion of ■Dogonidia X 400. All except Fig. 7 ftft«r Cobn. 



Familt nL CONFBRVACBiB. 

^UWdB mrticnlftte, eitlier nmple or bnndi«i, regvtatioii 
tennina], nnlimitod. Artical«tioiu ntore or less elongated. 
Tuel/ Abbrertftted, now and tlieii shorter thsn the dumeier, 
qlindrical, rarelj swoUeD, Cell membnoe ■ometimcs nuai- 
ftttlj hunellooe. CSilorophjUoM auss graDolste, contsming 
gtanh gnnnles, effoMd, puutal, <« Bom^mes etrntracted ia the 
eantro of the cdL 

Teigetfttion bj the repeated dhisian of the primoidul ntrida 
in one directkm. 

VzopagaHaa bj ■oogDnidia, 

GE.'cri SB. MteK*Sr*KA. Thar. (ISSL) 

Articalate thread siinple. ChlorophjDoee nuaa at fint 
parietal, aficrwirdB oootracted in the centoe. All aiticalations 
fertile. 

Propagation hj »Kige(iidi&. Zoogonidia ahaiiig from a 
aimaltaneooG dinaion ot the ceO eontents, nnall, nnmeroiiB, 
ovate-el liptical, coapidale and eolonriess at one end, anullj 
fanu'shed witL two, rarel; 3 to 4, cilia, eacaping by rupture of 
the celL 

MI c i— i sa* tf rlart» a (.A,. &,H. f 4S.) 

Pale green, or ydlowisb green, articulations before diTiiian 
4 to 5 times as long an their diameter, after diTision aboat 2 to 
S^ times as long, not conatricted at iJie juinta. 

BtZB. Cells -0085--01 mm. diam. 

Rabh. Alg. Ear. iiL, 321. 

Conftrvafnymmma, Grer. FL Ed. 817. Gray Air. i., 310. 
Eirsch. A!g. SchL p. 80. 

Ia ditches. 

¥\aU LIIL /f. 1. Fortioaa of thnads of M. fofoainmn X SOO 



Rdbk. Atg. K*r. ni., 32L 
Bright grecD, articalatibOB 2 to 3^ times as long as the 



SizK. Tln^ads -012 mm. diameter. 

Conjrna tmnhjfdna iatrquali's, Kutz. Tab. iii., t. 44, f. 3. 

JtiaotyoKi U«iig>ci'na, Thnret. Keih. p. 12. 

crra i u.'^ont, Kin>cli. Alg. ScliL p. 79. 

tehee and pools. 

tLJIf*. Fortiouof tlueaasof Jf. mlfaruXSOOdMB. 



ISO BirHO?HY0B£. 

Xlcicwpaik floocoMt. iAg.) ThurH. JteeA.t. 17, /. ^7. 

Articulations before division about ttrice as long as the 
diameter, after division about equal, or a little sliorter, slightly 
constricted at the joints. 

Size. Threads -OlS-'OX? mm. diam. (according to Kirachner 
•0076--01 mm. diam.). 

Rabh. Alg. Eur. lii., 321. Thnret. Ann. Sci. Nat. 1850, t. 
17, f. 4-5. 

Conferva foccosa, Ag. Syst. p. 89. Kutz. Tab. ui., t. 43. f. 
3. Eng, F!. v., 351. Eng. Dot, ii.. t. 2474. Harv. Man, 126. 
Mack. Hib. 224. Gray Arr. i., 310. Kirscii. A\g. Schl. p. 79. 

Li/ngbt/a Jloccota, Hasa. AJg. 223, t. 60, f. 1-2. Jeuner, Tunb. 
Wells, 188. 

Conferva fugaciisima, Dill. Conf. Supp. t. B. 

In stagnant water. 



GENua 59. COHFEKTA. (iisN.J Uiik. (1820.) 
Articulate threads simple, articulations cylindrical, Chloro- 
phyllose mass hotnogeneous or granulate, including starch 
granules. 

Vegetation by division in one direction. 

Propagation unknown, {? by resling- spores which subse- 
quently produce zoogonidia). 

Eeoently Wills haa declarod big belief in the nniverflality of restinpf- 
Bporegin the whole genua Omfena* although it U hard Ij clear what 
Ib hia ooQoeEitioD of tho limka of the ^enus. In a new specise which he 
has deaci-ihed under the name of Conffrva Wittreekii, ho gives detailed 
iLCOonnt of spore formation, which it ia preaamed may be accepted u a 
type of what Qflaallf takea place. 

"The ohlorophjIlBOeona oontentB contract, and beooniB rounded. The 
colouring matter collects priiioipally in the ends of the oells, bo that the 
BDbatanoe m the loiddle appearB almost coloarless ; but after the con- 
traotion of the cell conteutB the chlorophyllneeonB portionB of the 
protoplasm dran nearer toother, until at last thpy oualeBCO and form % 
Tonnd or elliptioal body within the mother cell ; they then boKin to 
Burround themselvcB with a membrane, which later conaiBla of two 
distinct lajcn. The apurea are generally Bet froe by the filamcata 
teaolving theinaolTeB into H ahaped cells (in which the cell wall of each 
cell baa a transverae fiesure in the middle of the tranaverBe walls) ; the 
spores then fall ont. Sometimes they oacape by the cell walls becoming 
ooaverted into macilago, their layers becoming gradually iiidistingnieb- 
able. On first germinating, [he size of the spores incrcoees, aa the 
result of which the ont^r membrane barBte. Tlio outer mcQihrana 
consiett of two pieces with pointed ends, oae being much larger than tbe 

urliuidl. uivlU (ISSl). '■ Jouiul ol Sdj »] 



• OCcenlgt nT Koa. Tnle: 
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other, and covering it like the lid of a box. Afterwards, throngli the 
ezpanaion of the inner membrane, the smaller piece of the enter mem- 
brane gives way, and the inner membrane grows through the apertnre 
thns formed in the form of a tube. The development was not followed 
fnrther, but the writer considers it probable that zoospores are first 
formed from the resting spores." 

In Conferva hombycina, var. minor, either single cells swell np into a 
barrel shape, or here and there the contignons ends of two neighbouring 
cells assume a club-like form. It is here that the largest part of the 
Chlorophyllaoeous protoplasm accumulates, and after this the swollen 
end is separated by a transverse wall from the longer narrow part of the 
mother-oell. The wall of the swollen part thickens later. The author 
considers these cells to be resting.spores, although he was not able to 
observe their germination. Conferva homhycina var. yenutna has similar 
resting.spores. 

Three modes of formation of resting. spores of CtmfervacecB have been 
observed — (I) by rejuvenescence, and the formation of a new membrane 
round the contracting contents ; (2) by the thickening of the membrane 
of the mother-cell ; (3) by separation of a portion of the cell substance 
to a swollen part of the mother-cell, and the thickening of the membrane 
of this portion. 

Conf erra fontinalis. Berh Glean, ^. 14, /. I. 

Bright green, attached ; articulations 6 to 10 times as long 
as the diameter, slightly swollen, a little constricted at the 
joints, starch granules single, scattered or seriate, cell-membrane 
rather thick, homogeneous, when heated with sulphuric acid 
swelling and distinctly lamellose. 

Size. Threads *016-'01 8 mm. diam. 

Kutz. Tab. iii., t. 45, f. 4. Rabh. Alg. Eur. iii., 323. Kirsch. 
Alg. Schl. p. 78. 

Attached to grass, &c., in ditches. 

" It covers rushes, grass, Ac, with a short downy green coat, which is 
Tery conspicuous in spring and summer." — Berkeley, 

Plate LIIL fig, 6. Threads of C, fontinalis X 160. Pig. 7, pop- 
tiona of threads X 400. 

Confeira tenerrima. itt/fs. Tab. in., t, 42, /. 1. 

Usually pale green, articulations 1^3 times as long as the 
diameter. 

Size. Threads •0035--004 mm. diam. (•003.-005 mm. 
Elirschner). 

Rabh. Alg. Eur. iii., 822. Kirsch. Alg. Schl. p. 78. 

In fresh water, often mixed with other Algae. 
Plate LIIL, fiff, 5. Portions of threads of C. ienerrima X 400. 

Confeira bombycina. Ag. Sytt, p. S3, 

Yellowish green or green, soft, silky ; articulations oblong- 
cylindrical, slightly constricted at the joints, before division 
three times as long as the diameter, collapsing alternately when 
dry. 



188 



SIFBOPBVCEjE 



Size. Thre«<JB -OOG --01 2 mm . diani. 

Ralih. Alg. Eiir. iii., 323. Kutz. Jah. Hi., t. 44, f. 1, 2. 
Eng. Fl. v.,p. 351. Eng. Bot. ii., p. 159. Har?. Man. 126. 
Muok, Uib. -J24. Kirsoh Alg. Suhl. p. 79. 

Confii-va sordida, Dillw. Ouiif., t. ti(t. Jolinst. Fl. Berw. ii., 
254. Eiig. Bot. i., t. 2303. Gre?. Fl. Ed. 817. Gray Arr. 
i., 310. 

Vesiculi/era bomb^cina, Jenner Fl. Tnnb. WeiU, 186. 

Ill ditches, pools, &c., common. 

Piatt LIIL Jig. 4. Portions of IhrBsdg of C. iomtv""" X 400. 
QtKug 60. 0BJBXOSXORPa&. K'ub;. (1S4G.) 

Articulate tJircad simijlp, nearly equally thick, fixed by a 
discoid, or root-like dividud ba^e, lower articulationa always 
sliort, before division eqnal, or half as long again as the diameter, 
after diTision Bhorter than the diameter, upper articulations more 
or leas elongated. Cell-memhrone thick, firm, sub-cartilagi- 
nouB, manifestly lamellose. Cell contents green, becoming by 
age parietal, continuous, finely granulate, containing a few 
Btarvh granules. 

Propagation by zoogonidia. 

Cliiefly marine, a few in brackish water. 



Tbe laminalioQ of the cell wi 
appeared to Brsan to preeent 
■t4'niB. He sajB, "The great I 
guiahed by suitable treahnent in 
' ■; Iife(('lodopAora, Botrydi 



Ib in tbia geoaa. and in Cladirphora, 
wmo analogy to the rings in voscalw 
imber of la^^ra "whicli maj be distin- 
tlio cell Tiiembraiii>, CTen of plants of 
io.). i ■ ■ 



tion that the; are diurnal laym, and it is imnginable, ani^er tbis 
fajpotbesis, that bright and dnll day^, ns well qb (he age of the cell, and 
oliieroircQinBtanceB, m&T effect important modificatioofi Id reference to 
the formation of dialtiignishable layers." 

CbBtomoiplu litorea. (Baru.) 
Bigid, green, crispate ; articulations before division one and 



t diameter, here and there swollen ia 



a-haif times s 

pairs and discoloured. 

Size. Threads -IC mm. diam. 

Rabh. Alg. Eur. iii., 327. 

Confiri-a litorea, Harv. Man. p. 208. Phvc. Eritt., t. 333. 

Conftrva limm, Harv. ia Eng. Fl. v., 352. Wyatt, Alg. 
Danm., No. 220. 

In salt water ditches, and estuaries. 

" FilsmentB 3-4 inchcB long or moro. loosely bnndled together in 
proEtrale or flouting strata of mnsiderable extent, aod of a pale green 
oolonr, becoming <lnrl(ot' and duller as the season advances. Each flla- 
ment is irregalarly curled and twisted, and sometioies angularly bent. 
The articulations are cylindrical, filled (vilh a pale green watery ondo- 
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chrome, and about once and a-ha1f as long as broad, and here and there, 
at irregnlai intervals, two proximate articulations, longer and broader 
than the rent, form together a spindle-shaped swelling, in which a dark- 
ooloured endoohrome collects, the mass being darkest and densest where 
the two cells touch each other. This looks like the commencement of 
fructification, bub I am unable to say whether a sporangium is ultimately 
formed. These dark-coloured double cells are frequently so numerous 
that they give the filaments, when examined with a p)ocket lens, a varie- 
gated appearance. Substance membranaceous, and in drying the plant 
scarcely adheres to paper.'' — Harvey, 

Plate LJV, fig, 1. Portion of thread of Chatomorpha lUorea X 100 
diam. 

CliMtomoxpha linnm. (Roth,) Kvtz, Tab, in., t, 55, /. 8. 

Rather rigid, dark green, or now and then yellowish ^een 
and less rigid, lower articulations equal or almost equal in 
length to their diameter, upper articulations, before division, 
two or three times as long as the diameter, or even four times, 
bore and there swollen. Cell -membrane of the lower articula- 
tions thick, distinctly lamellose, the upper ones thinner and 
indistinctly lamellose, contracted at the joints. 

Size. Threads *25 mm. thick. 

Rabh. Alg. Eur. iii., 327. Harv. Phyc. Britt., 1. 150, f. a. 

Conferva linum^ Ag. Syst. 97. Eng. Bot. ii., t. 2363. 

Conferva capillaris, Huds. Fl. Aug., p. 598. Lightf. Fl. 
Scot. 988. Dillw. Conf., t. 9. 

Conferva crasaa, Eng. Fl. y., 252. Mack. Fl. Heb. 225. 

In brackish and salt water. 

" Filaments from a few inches to several feet in length, twice as thick 
as a bog's bristle, very much curled, rigid, crisp, and brittle, soon becom- 
ing flaccid if exposed to the air ; lying in thick but not dense bundles, 
of considerable length, disposed in strata, one above the other. Articu- 
lations about as long as broad, filled with granular flaid, which in some 
joints is more dense than in others. Eventually the joints divide in the 
centre by a transverse line, and the mass separates, a new diaphragm is 
then gpradually formed, and finally a new joint. This species varies 
much in colour, being sometimes of a pale, at other times a dark green, 
and is Tetj often mottled with dark and light green. Substance rigid- 
membraneous, scarcely adhering to paper in drying.'' — Harvey, 

Plate LIV, fig, 2. Portion of sterile thread of ChcBtotnorpha linum 
X LOO. Fig. 8, portion of fertile thread with zoogonidia X 100. Fig. i, 
loogonidia X 800. 

ChMtomoxpha sntovia. (Berk,) 

Dark green, crispate, rather rigid, interwoven in lax tofts, 
articulations one and a-balf times as long as broad, after 
division shorter than the diameter, cell-membrane thick, dis- 
tinctly lamellose. 

Size. Threads •01-'012 mm. diam. 

Conferva sutoria, Berk. Glean., t. 14, f. 8. Harv, Man. 
128. Phyc. Britt., 1. 150, f. b. 

In brackish ditches, estuaries, and salt water. 



141) fltPHOPaycBJ:. 

" Filaments sereral inoliRs lo a font or laore in length, kb thiol u 
hog'a briBtlc, rikrlo^ialf carved and twiated, formin); eitsDaiTs, laaaety 
packed bandlpa or Btmta which fill the pools in whiuh they prow. Arti. 
culBtiong oaco and s-balt aa long bb browl. filled with b dark green fluid, 
at length separating by a tratiBvefBO medial lino into two porLiona, wbioh 

SnbBtancB rigiii, not adhering to paper in drying.'' — Horrey. 

Flatf LIV. /j. 6. Portion of base at thread of Chatemerph*. 
nitoria X 100. 

Chatamoiphft implexK. (Dell.) fub. Tab. m., (. El,/. 3. 

Pale or deep yellowish green, crispate, int«rwoyen in lax 
tnfU, rather rigid, sometimes mncous, articutationa before 
diviEion twice oh long as the diameter ; cell -mem b ratio ratlier 
thick, indistinctly lamellose, nfter application o( concentrated 
aulpbaric acid at first homogeneous, but after four hours' action 
mstiirestty titriate-Ianiellose. 

Size. Threads, -Oi-'OG mm. diam. 

Habh. Alg. Enr. iii., 829. 

Conferra imphxa, Dillw. Conf., t. b. Ag. Syst. p. 91. 

Conferva auloria, Croaan, Fl. Fin. 

In brackish and salt water. 

" Filamenfa forming densely interwoven strata, or tufts among tho 
branchea of other AlgCB, Joints oven in the aatne thread varying from 
a little ahortor than their breadth to about once and a-half ag long. 
Colour a dark graaa green ." — Hatvei) .* 

Plate LIV. fa. 6. Portions of threads of Chatimarpha implexa X 
BOO, 

Qenus 61. B.HIZOCLONIITK. Knf:. <I8i3.) 

Articulate thread Iho same as in Cunfirra, but distinctly 

coBtorted, and forming by prolification of the cells aliort root- 

liko processes. 

Propagation unknown. 

RbUoolonlnm Cupuyl. Harv. Phy. Bnlt., t 361, B. 

Filaments elongated, slender, decumbent, pale yellow green, 
strBlified, interwoven, curved here and there, and angnlarly bent, 
at the angles emitting short root-like branches, which some- 
tiraes lengthen, and are filled with endoehrome; articulations 
2 to 6 times longer than broad, with narrow dissepiments and 
granular endoehrome. 

Size. Threads ■018--025 mm. 

Rabh, Alg. Eur, iii., 33U. 

In brackish and salt water. 

" Forming a thin wi'b of a bri^tlit green colour and eonBiderable extent, 

FilaraetllB elungale, graiefully aiirva;! rathtr than twisted, ititerwoven, 

here and there angularly beni. At tbe angle Uiues a root-tike proeea^ 



OONFERVACEiB. 141 

which 6ometime8 consists of but a few CQiptv cells, at other times 
lengthens out into a branch. Cells in the same deece very various, and 
even in the same filament at different ages • the full-grown cell seems to 
be fully six timefl as long as its diameter; but short cells once and 
a-balf to twice as long as broad, which seem to be cells in process of 
derelopment, are commonly mixed with the long cells. All contain a 
granular endochrome, the grains of very unequal size/* — Harvey, 

FUUe LIV. Jig, 7. Portions of thread of Rhizoclonium Caspwryi 
X200diam. 

BJiixoGloninm llaTioans. Jwrg, Alg. 

Threads soft, simple, extremely fine, matted, somewhat 
crisped, at first uniform pale green, at length distinctly jointed ; 
articulations once and a-half as long as broad, dotted; 
interstices pellucid. 

Size. Threads '018 mm. diam. 

Rabh. Alg. Eur. iii., 831. 

Conferva arenicola, fierk. Glean, t. 18, f. 8. Hary. Man. 
128. Harv. Phyc. Britt., t. 854 A. 

At tHe months of rivers, and salt marshes. 

" Creeping on the sandy margin of pools in a salt marsh periodically 
flooded, forming a thin, soft, delicate, crisped web of a pale yellow green. 
Threads extremely slender, flexuous, at first self-coloured, with a few 
scattered dots, then with manifest dissepiments, and finally the granules 
contract and form a distinctly defined mass of a darker green in the 
centre, with pellucid interstices. Articulations one and a half times as long 
as broad. When dry the articulations are alternately contracted."— 
Berkeley, 

Plate LIV, Jig, 8. Portions of threads of Rhinocloninm fiaviean$ 
X 200 diam. 

Genus 62. CLADOPBOaA. Kutx. (1843.) 

Articulate thread variously branched, cell-membrane usually 
thick, lamellose; cell contents parietal. 

Propagation by zoogonidia, arising from simultaneous and 
multipartite division of the cell contents, moving actively 
within the mother-cell, afterwards escaping by a lateral or 
terminal opening, furnished with 2 or 4 vibratile cilia, after- 
wards germinating without fecundation. 

Many species are entirely marine, but some are fresh water. All are 
disposed to considerable variation, and numerous varieties are named in 
connection with each of the fresh water species. The following arrange- 
ment of the species from Rabenhorst*s Alges will be useful in their identi- 
fication : — 

L Threads collected in tufts, more or less lax or intricate. 
A. Tufts at first attached, afterwards free swimming, 
a. Cell contents not spirally disposed, 
t Fruiting cells not terminal. 

* Cell-membrane even fraeta, 

— Cell-membrane plicato-striate . • eriepaia. 



B. TuftB for tlie wbole life attached. 



lipposodin lux epirsli. 



■ Cell-nieinlim 
0. Bra 






, eanaiieularit. 



00. Braocbes not coiiDBte 

Ht the base gUimerata. 

•■ Cell .memb ratio plicate . , . , Jlaveteem. 

IL Threada radiating from a common centre, aggregated ia a mure or 

less spongy gloLia . wgagropiln, 

Cladophotk foaeta,. (Dttlu.) Kutx. Sp. ilg., p. HO. 

BrancheB and bntnchletB sparse, divaricate, here and there 
refracted, oftco secund, tlic lower latcrHlly inserted. Cell 
contents of the branches not spirally arranged, cell-membrane 
now and then very thick. Pructiferous cells not terminal, 
often in the middle of the branches or ut their base. 

Size. Threads -1 mm. diam. 

Rutz. Tab. iii., t. 50. Rabh. Alg. Eur. iii., 334. Jenner 
Fl. Tunb. Wells 18S. Harv. Man. 134. 

Conferva fracta, Eng. Fl. y.3o6. Johns. Fl. Berw. ii., 254, 
Eng. Bot. i., t. 2338, ii., t. 2492. Dillw. Conf , t. 14. Lyngb. 
Hydr. Dan. t, 52. Grey. Fl. Ed. 318. Hook. Fl. Scot.ii., 82. 
Mack Hib 227. Fl. Devon ii.. 52. Gray Arr. i., 304. 

Conferva mgaburula, HudB. Fl. Ang. ii., 601. Lightf. Fl. 
Scot. 990. With Arr.iv., 189. 

Conferva marina irichoidea, lana instar expanea, Ray, Syn. 
60. biUen. Muse. 30. t. 5, f 32. 

Cladophora criepata, Uass. Alg. 216, 

In fresh and brackish water. 

"At first forming loose tuftn, which froqasntly become detached, and 
the plant is mora commonly found coii>titutiag Qoating strata, many 
tafU entsngled together in eaoh floating niaaa. Filumenls onpillary 
from six loeightur ten inches long, much, but very irregularly branohed, 
the brunohes distant, Rprea<ting at wide angles, or much divaricated, 
either diohotoraous or alterniit«. the lesser branches re|ieatedly forhud, 
with wide axils, anil the ramuli which are f?w and very patent, oom- 
monly secund, sometimes alternate. ArticuIatLons three or four time* 
as long as brood, rarely six times as tung thuae of the upper brandies 
pretty unifomily thrioe as lonjc as their diameter, at fir^t oylindrical, 
then Iwcoming pyrilurm, ai:d when mature elliptical, when the brancliea 
rusemble strings of dark green beads. Dissepiments finally much oon- 
tncted. (;olour at first a pleasant grass green. Iiecuming darker and 
duller as the plant advances in nge. The enduchrome iii at Hrnt fluid, 
but in the fall grown articulatluns (which are in foot changed into 
sporangia) it becomes dii>tinetly granular, very diinae, and of a dark 
colour. In drying the plant adbures to paper, but not very Srmly." — 
Harrej/. 
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CUdophoza czlspaU. (Both.) Kutz. Tab iv., t. 40, /. 1. 

Less colonred than the preceding, now and then dark green, 
sometimes colourless ; branches and brancblets remote, some- 
times secand, insertion (at leust of the lower branches) apical, 
articulations collapsing, cell contents (at least of the upper 
branches) disposed in a lax spiral. Cell-membrane delicately 
plicate-striate. 

SrzB. Primary branches *022 mm. thick, ultimate branches 
less than half that diameter, main thread *12 mm. diam. 

Rabh. Alg. Eur. iii., 337. 

Conferva crispata, Dillw. Conf. t. 98. Eng. Fl. v., 356. 
Eng. Bot. i., t. 2350. Hary. Man. 133. Gray Arr. i., 304. 
Eng. Bot. ii., t. 2420. 

In pools. 

"Filaments about a foot long, or more, densely entangled, rather 
toogh, destitute of gloss, curled and crisped, especially when old. 
Articulations 4 or 6 times as long as broad ; by drying they become 
elliptical and compressed alternately/* 

PlaU LY, fig, 8. Upper portion of filament of Cladophora eriipata 
X 10. Fig. 4, small portion of sterile thread X LOO diam. 

Cladophoza glomezata. {LinnJ) JTuts. Tod. Phye. nr. 

Branches in the upper part of the primary thread, and 
branchlets of the second and third order, usually fasciculate or 
penicellate. The cell contents of the larger cells applied in a 
net-like or somewhat spiral manner to the walls. Fructiferous 
cells always terminal, with the lower cells sterile. 

Size. Primary and secondary branches to *06 mm. diam. 
3 to 6 times as long. 

Rabh. Alg. Eur. iii., 339. Jenner PI. Tunb. Wells 186. 

Conferva glomeratay Linn. Eng. Fl. v., 306. Lightf. Fl. Scot. 
993. Dillw. Conf., t. 13. Huds. Fl. Aug. ii., 602. Eng. 
Bot. i., t. 2192, ii., t. 2494. Harv. Man. 134. Purt. Mid. 
Fl.ii.,610. Johnst. Fl. Berw. ii., 255. Grey. Fl. Ed. 318. 
Hook. Fl. Scot, ii., 82. Sibth. Ox. 337. Abbot. Fl. Bedf. 
375. With Arr. iv., 140. Gray Arr. i., 306. Hass. Alg. 
213, t. 56,57, f. 1-2. 

Conferva fontinalis ramosisstma glomeratim congesta^ Ray Syn. 
59. Dillen. Muse. 28, t. 5, f. 31, A. B. 

Aficrospora glomei-aia^ Hass. Ann. Nat. Hist. xi. 

In clear streams and rivulets, usually attached to stones. 

"The whole plant is of a bright, shining green, very smooth, but not at 
all viscid or gelatinous to the touch. The principal stems are several 
inches long, sending out numerous capillary branches, which are variously 
subdivided, and terminate ultimately in ranges of little short ramuli aU 

X 
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dire<!te<1 one way, ivbleh giveg the plant a peoulinr clastared or tnfl- 
like nspeot ArtiDulations at least ^ve times looger Ihan thej ore broad," 
—Enij. Biie. 

Plate LVI. fig. 1. Portion of apex of thread alightlf enlarged. Fig. 
2, portion of braaob X 100. Fig. 8, tip of braooh with soogODidia X 200 
diHm, Fig, 4, loogonidia X 320, 

CladophoM flftTesaeOB. Ag.Si/a. p. 112, 

Pale yellowifih, six inolies long, very muoh branched, fasoicn- 
late in a plumose manner, branches patent, nltimate branchlets 
often rather clavate, patent or inciirTed, cell-inenibrane often 
distinctly plicate, cell contents distributed in a reticulate manner. 

8iZK. Diameter of braiicheB -OT-'OH mm., 6-12 times as long. 

Cladopkora glotnerata, v. Jtavesc^u, Kabh, Alg. Eur. iii., 342. 

Cladophoyajlavida, Kutz. 8p. Alg„ p. 402. 

Conferva Jtavescent, Eng. Fl. v., p. 356. Pillw, Conf. Supp., 
t. I. HarT. Man. 133. Eng. Eot. i., t. 2088 ; ii., t, 2493 ; 
Wyatt Alg. Danni., No. 224. Mock. Hib. 227. Gray Arr. 
i., 304. 

Coiifenia pmnatula, DiUw. Conf., t. 95. 

In ditches or pools of brackish or fresh water. 



" This species grows in continuous tufta, which, as they rise to the sur- 
face, form extensive Doating strata covering the pool, FiIameot« slender, 
capillary, tangled together, irregularly Iraoohed ; the main thread some' 
what'dicbotomoua, with widely spreading aiila, and often bent in an 
Bugulu manner flrst to one side then to the other ; the lateral branches 
alternately divided, patent, with a few distant, scattered, alternate, or 
aecund ramuli. Articulationa cylinilrioal, many times longer than broad, 
filled with a pale, granular endochrome. Colour when young, a yellowish 
green, becoming yellower in nge, and at last almost golden. When dry 
it has a silky appearanoo. and fades in the herbarium to a yellowish 
white. Substance soft, menihrauoua. but not strongly adhering to 
paper, " — Harvey. 

Beudea its pale green colour it is readily distinguiahed from C. Jraeta. 
by the nmch longer articulations, and their Icsa granular contents. 

Plate LV. Jiy. 6. Upper porlion of filament of ClaJophora flava- 
cmi X 10. Fig. a. porlion of Hlament with fertile terminal cell X 100. 
Fig, T, apex ol terminul cells, with loogonldla escaping X SOD. 

Cladopboia eanalicalasia. (EatA.) Kuii. Sp. 409. 

Dichotomonely or trichotomDusly branched, b ranch en con uato 
at the base, often fascicnlalely branched above as in C. glome- 
rata. FntctiferonR cells terminal. Cell- membrane often thick, 
now and then HivoUen. Cell contents arrangi'd in very lax spirals. 

Size. Lower branches '08-' 12 mm., 4-8 times as long. 

Rabh. Alg Eur. iii., 342, 

Alga in tubules aquam fonlaiiam lieducetttilmf, Dill. Muse., 
t. 4. f. 15. 

Conferva cmialicxiurii, Sihth. Os.,33G. Hall Br. Fi., 831. 
Abbot Fl. Bedf. 274. With. Arr. W., 129. Relh. Cant. 
443. Huds. Fl. Augl. 59S. Purtoii Midi. Fl. ii., GIO. 
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In ditches, pools, and other fttanding water. 

Artioulafcions fonr to eight times as long as their diameter, nsnally 
bright green. 

Plate LVL fig. 6. Part of branch of 0. cojMMcfv,\iyrii X 100 diam. 

GUdophova sgaszopila. (Ltnn.) KMitn. Tab, ni. 

Dark green, threads rigid, very much branched, radiating 
from a common centre, at length agglomerated into a very 
dense, spongy globe. Hamuli erect, often quite obtuse, articula- 
tions sometimes incrassated upwards, cell contents not arranged 
in spirals, cell-membrane now and then thickened. 

8izB. Branches '04-*07 diam, 2-4 or even 12 times as long. 

Rabh. Alg. Eur. iii., 343. 

Conferva cegagropila, Linn. Dillw. Gonf., t. 87. Purt. 
Mid. Fl. iii., p. 175. Eng. Bot. ii., 1377 ; ii., 2496. Harv. 
Man. 134. Eng. Fl. v., 357. Huds. Fl. Ang. ii., 604. Mack. 
Hib. 228. Hull Br. FJ. 332. Hook. Fl. Scot, ii., 82. 
With. Arr. iv., 141. 

Conferva globosa^ Phil. Trans. Roy. Soc. xli., 498. 

Conferva cegagropilariaj Gray Arr. i., 308. 

Cladophora glomerata, Hass. Alg., p. 213 in part. 

vw. Biownii {DiUw,), 
Rabh. Alg. Eur. iii., 345. 

Conferva Broumii, Dillw. Gonf. Syn., t. d. Hanr. Man. 134. 
Eng. Fl. v., 356. Wyatt Alg. Dan., No. 225. Mack. Fl. Hib. 
228. Eng. Bot. 2879. 

** This singular vegetable production is a native of Alpine lakes in many 
parts of Europe, often lying in great abundance at the bottom of the 
water, and occasionally only rising and floating on the surface. It has 
been found in the lakes of the north of England, Wales, Scotland, and 
the district of Connemara in Ireland, but is generally esteemed rare. In 
size it varies from that of a small pea to three or four inches in dia- 
meter, and its form is always nearly spherical. Internally the larger 
specimens are hollow, without any nucleus, and when examined their 
substance is found to consist of innumerable green, pellucid, repeatedly 
branched filaments, firmly entangled together. The vesicles, when the 
plant is recently talien from the water, are turgid with fluid, and nearly 
cylindrical, being slightly swollen towards the apex, where the granular 
matter of the endochrome seems chiefly collected as a green opaque 
mass ; in the terminal vesicle, however, of each branch ic assumes often 
a dark brown hue and more solidity, probably becoming Uie medium of 
reproduction, and escaping in the form of sporules. The elastioity of 
the balls may be estimated by the fact of their having been used as pen- 
wipers in the north of England. — Eng, Bot 167. 

PlaU LVI, fig, 6. Threads of C. agagropUa, nat. sise. Fig. 7, portion 
of upper branch X 100 diam. 



Fakut IV. PITHOPHORAOE^. 

Chlorophyll if eroua Cladophora-like Fresh-water Algre, con- 
eisting of ccllti forisGd hj bipartition of tlie terminal cell, the 
thaUua having two distinct parts — (1) the cauloid part, 
developed from the germinated spore opwards, propngative, and 
almost alwajs branched, the branches placed a little space 
below the top of their supporting cells ; (2) the rhizoid pnrt 
ikveloped from the germinat^-d spore downwards, almost alwajs 
sterile and biBnchlcss, commonly unicellular. Bpores neutral, 
quiescent (agamo-hypnospores), generally cask-shaped, single, 
formed by division into two of the cauloid cells, of the chloro- 
phyll filled, and commonly widened upper parts of these cells ; 
in germinating, as a nile, dividing into two celU, the one 
giving rise to the cauloid and the other to the rhizoid part 
of the tliallua. — Witli-ock, Monograph of the Pithophoracea, 
p. 46. 

For full detAlta of this Family, consult Pnir. T. B. WIttrock " Od the 

Dcrelopment and Syatt'oiatic Arrangement of the Pitbopboraceie " (pub- 
lisbed in English}. tJpsal, 1877. 



O&HUS G3. PITHOPKOKA, WHtr. (1S77.) 

Character the same as that of the family given above. 

The fonpsKoD of spores U effacled in the following mauoer: — The 
upper part, j-} of the mother celt of the apore. is somewhat widened. 
The obtoropbyll-coluured protoplaem in the lower, not widened, part of 
the cell then paws little by little into the npper and widened part, till it 
IB quite filled with chlorophyll -coloured protoplaian. A transversiil cell 
wall is then little by little formed juKt below the point where the 
widened part of the cell commences. In this manner are formed one 
lower cell containing but Utile protoplasm, almost devoid of ohtorophyll, 
the so-called subHporBl cell, end one upper cell, rich in chlornphylt and 
reproductive, the spore. Its shape Is, aa a rule, cask-like or cylindri- 
cally cask-like. V/hen the membrane of iJie spore has attained a not 
inconsiderable increase in thicknets the spore repuses some time before 
germinating, and coniequently belongs to the class of spores which is 
called hypnosporcfl A'lth regard to its origin, it may bo called an 
a^mo-apore, as being termed neulmlly Without any fecundation. 
Formation of spores may lake place in alt the cells of the cauloid, in the 
terminal as well as in the inclosed. As a rule it begins in the youngest, 
i.e., the terminal celts ; afterwards proceeding downwards, or, in other 
words, basipetnlly, in the principal lilnnient as well as in the branches. 
It is these spores which give origin by their germination to the course uf 
develojjment already described. In this manner you will see one neutral 
generation, forming hypnospores, follow upon another, in an unloter- 
rupted series, without any metagenesis. 
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The reprodaotion of indiTidnals may, howeyer, be effected also in another 
way than by the formation of spores. Besides the specimens which 
form spores, there are others which never do so. These, which are dis- 
tinguished by a richer ramification, transform part of their cells into so- 
oalled *' prolific cells." A common yegetative cell grows richer in 
chlorophyll oolonred protoplasm and starch, and is thas made fit to form 
a new indiyidnal. This the prolific cells do, when they haye been made 
free, by the destmction of the mother specimen, by forming a new speci- 
men laterally near their top, in the same manner as a branch — and later 
a system of branches — is formed by a cell in the fertile specimens. That 
the specimens originated by prolific cells have the power of forming 
spores is certain, as well as that specimens forming prolific cells may 
haye been originated by spores. I do not know with certainty whether 
■peoimens forming prolific cells may have been originated by jfrolifio 
oells themselyes, but it seems to me in no wise improbable. — Witt' 
rock^ 1. 0. 

Fithophoia Xewensis.— TTt^r. jf on. p. 52. 

Principal filament of the canloid part of the th alius, in fertile 
specimens, on an average *059 m. thick, with solitary branches 
of only one degree (rarely of two), spores single, partly enclosed, 
partly terminal, the enclosed spores cask-shaped, but more 
elongated, on an average *08 m. thick and '2 m. long, the 
terminal spores cask-shaped, with the upper end conical and the 
top somewhat rounded, on an average '088 mm. thick and *219 
mm. long ; the rhizoid part of the thallus as a rule unicellular. 

Wittr. Mon. Pithoph. t. 1 f. 8, t. 2 f. 1-12 ; t. 8 f. 1-9 ; 
t. 4 f. 2-11 ; t. 5 f. 9 10. 

In tank. Water-lily house, Eew Gardens. August. 

This singnlar plant is thought by Wittrock to have been an importa- 
tion from Brazil. It has not been seen in its original locality for two or 
three years. 

Hate LVLJig. 8. Portion of spore-bearing filament x 20. Fig. 9, 

portion of principal filament with spore formed at the apex of a short 

branch, and another in process of formation in the principal filament 

X 200. Fig. 10, a matore enclosed spore x 200. Fig. 11 , part of cell 

from rooting portion of a sterile thread x 200. All after Wittrock. 
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FiMlLT V. (EDOQONIAOB^. 

Uonoecioas, or dicscions tigx. Filaments articalBted, either 
flimplo ((Edogoniiim) or branched (Biilbochxle). Basal cell 
obovate-clavste, mostly lobately dirided, or ending in a disc. 

Propagalion by zoospores, or by ooapores after sexual fecunda- 
tion. The zoospores formed fiiagfy in certain cells, broadly oTal 
or globose, transparent at oue end, and furnished with a cromi 
of Tibratile cilia. Oogonia single or in a chain (2 to 5) con- 
tiguouB to each other, more or less tnmid. vfith a single oospore 
in each, becoming reddish brown or yellowish when mature, 
and til en, before germination, dividing into (mostly 4) 
zoospores. 

Male plants, dwarf (nannandrous) and attached to the femala 
plants, or elongated (macrandrous) and similar to the female 
filaments (often rather thinner). Spermatozoids produced in 
obbreviatcd special cells (sperm ogonia). 

Gttms M. CEDOaORXVBC. Link. (1820.) 

Articulated filament simple, at first fijted, afterwanls free 
Bwimming. Cells marked with transrcrso strim at one or other 
extremity. Terminal cell sometimes elongated and setiform. 
Either moncecious or dicecioas ; when dicecious the male plants 
either dwarf — produced from short cella of the female plants— 
or elongated and independent. 

Propagation by asexual zoospores, and by oospores sexually 
fertilized. 

For details of the atmctnre and reproduction, conanlt " Brana on 
EejoTeQesceuoe '' (Bay Society, 1853), " Prinifaheim JahrbncLer" 
(1857). "Qnarterly Joamal of Microaoopical ScieuOH," ri. now Boriei, 
ISfifl, p.l49. De Bary, ".^dofconiQin nnd Bnlboohiele " (1854). Jnronyi 
in PriogBheim " Jahrhueher " (1873). Carter, in "AnnaU of Nstnral 
Biatory," 3 ser. i, p. 31. Vaupell, " Ja^cttaRelser or. befrugC. (Edogo- 
Diam"(l85d). Wood, " Freeh Water A1k<» of the Doited Btaces" (1873), 
Wittrook, " ProdroTDiiB MoDOtcraphisB (Edogoniearam " (1S74>. 

lbs sterile filamenta of (ErlogoniuTn resemble thoae of C'nfemaata 
CBtnal (fiance, but are aoon aeen to be diHtingnieUed by transverse parallel 
atriE at one or other eitremicy of many of the oolla. Tbeae atriie are 
iadicatiooa of the mode of oell increase (Fl. LVII, (\g. 5) which takes 
place in tbe followinif manner: — When a cell has reached maturity, and 
is about to diviile, a little ctrealnr lino is aeon near its upper end. 
Gradually the line wideoB, and it ia aeen th:it the trail of the mother 
cell has divided all round, nnd the cell aboTO ia alowly raised by the 
(rrowth of tbe daiiKbter cell, ariaintt, aa it were, out of tbe apex of its 
IiBTcnt cell, and carrying upirazds tbe firat streak or cap left b; the 
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breaking awaj of the nail of tbe mitlior cell. In this manaer the new 
cell sooD uttAins a length equni to the ano from whsncu it sprang (the 
BUOCeasiTB stagos shown on Plate LVII, figs. 1 to i>. When the young 
oall baa matnt«d it beoomca in torn a mother cell, the Bplitting rooud il 
repeated, a second streak or oap is carried upwards, and thna as many as 
four, five, or six suoccsaiT'e cells are furmad, as indicated b; the four, 
fire, or six striffi or caps which may bo oounted at Ibe apex of a ooll. The 
numbvr of caps corresponding to the DUinber of cells produoed in this 
manner cousecutively immedintely beneath the caps. 

Asexual reproduction takes place by the formation of a single zoospore 
inoneof the cells of the Hlament (Plate LVII, fig. 161. It is of a globose 
or somewhat orate form, fumiabcd nesr its apei with Tibratile cilia (Bg. 
14). WhoD matare it escapes by rupture or fissure of the mother cell, 
moves about for awhile, then beoomBa attached by the ciliated end, aad 
ultimately derelopcB into a young plant. 

SeiDal reproduction is lariedin three ways. In Ibe moncecions speoiSB 
the oogonium ia au inflated cell, moro or leBS globuse, enolosing a single 
oospore of similar form. The oogonium is either perforated by a pore, 
or splits round and opens with a lid or operculum. The anmo thread 
bears above or below the oogonium very much shortened cells, in which 
one or two active spermatcioids are pro<luced. Thi'Se escape when 
matni«, and fecundate the oospore through the perforation oi opening of 
the oogonium, after which tbey disappear, aud the oospore ripens into a 
perfect, fertile, resting spore. 

Id the dioecious species there are two modes of sexual reproduatiou. 
In one group of species the males are dwarf, almost might be colled 
antberidia. The oogoula and oospores are the same as in the monmcious 
species. Id like manner there are also abbreviated cells in some other 
part of the same thread, but these do not produoe spermatosoids, but 
androspores, small active ciliated bodies, which move about for a time, 
and then attaob themselves either apon or near the oogooia, grow into 
the form of an inverted flask (figs. 9 to 10), being supported by a more or 
leas elongated st«m, and constitute the dwarf male (nan nan d cons) plants, 
the cells at the apex ot which contain the speromtoioidB, the upper oell 
opening by a lid, or oap, to permit of the escape of its contents, whioh 
fertilize the oospore as in the previous melbod. 

The second gronp of dioscioni species hare male filaments, which in 
all respects resemble the sterile females, except that thoy are usually a 
little thinner, The female filaments produoe only the oogonia. 
The male Qlamanls, in certain abbreviated colls, give origia 
to the sperm Btosoids, whioh ia due time escape and fertilize the 
oospores of the female plants. Thus, in the Rrst gronp, the dwarf mates 
are generated in certain privileged cells ot the female plants, whilst in 
the second group the male and female filaments are from the flrat dis- 
tinct. The former ore called nannandroai speoios, the latter mairan- 

The fertiliipd oospore becomes a resting spore, whioh ultimately 
pMses throngh the followiog stages : — Previous to germinatiou the sporo 
baa BO egg-ihaped figure ; the cell CDnleots ale densely crowded, and 
composed of minute brown ish-grevn granules, closely samjnmled by a 
distinct ceil-mcmhrane. Outside this membrane there is found besides 
quite a distinct cell -membrane. Upon germination there ore formed in 
both membranes slit-tike openiogs, wbereapou the cell contents emerge, 
•orronoded by an extremely delicate hyaline covering. The cell contenta 
are compoicd not of one, but nsnally of tonr green masses, each snr- 
ronoded by its cell -membrane. Sometimes also as it appears, abnor- 
raallji the masses are two or three in number. The four oells which 

Sroceed from germination possess an oval form, and their oell-membraoa 
lijalim. Altm tha contents of the apcoe haTs emerged Ihare romftina 
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behind the oater nwmbrane, encloBiiDg the inner one. Afi«T the four 
oella bare remaioed oome time eocloaed in the hjkUne cciT^ring, tliiB 
becomei rewirfoed rabieqneDClj, knd the four oella lie atill luid motiaa- 
leM, but after the coarse of & abort time the oella bnrst on ane eod by 
meana of an annalu- alit, and the apex, sepaiated thiBT iij fnnn the 
remainiler of the oell-membrane, becomes elevated like a Ul. Through, 
the circular opening the cell ooDtents now emerge, irhu?b at ibe part 
ttiroed towarda the opeoiDg ia colonrleai. Thia ^>ez miree with. 
Tigonma motion backwarda and frawarda, and after an Ijoar the oell 
Contenta, in the form of a aooapare, learn their place of delf-ijiEon, which 
we now Bod to be a donbly-colonred oell -membrane. The l.iile lonapore 
wbeela in a lirelj manner abont with a circling mo»BmBnt. n hereby the 
eolonrleaa point beoomea directed downwania. Its appec>rrm«> ia like 
that of an ordinary looapore, and, like it, posseaaea an otil) firrm and a 
lighter apei, famiahed with cilia, which during the motion la alWKja 
directed forwards. After a time the moTomente become faint, and 
finally ceaae. The cilia diaappear, and the light end beoomea elcDgatad 
into a root, which aometimea becvmes an organ of attachment, qoita 
like that produced in the germit^tioD of the ordinary looaporea. Tbo 
ronnded end of Che germinating zoospore acquires a little point-lika 
apex. This growth becomes dirided by a transrerse septnm, and a little 
two-oelled (Edogoninm has originated. From each spore there are thna 
derlTed, in general, four plant*. 

Plata LVJJ. Jigt. 1-5. Stages in the formation of new oella — after 
Fringsheim. Fig. 6, male oella of BMlbodutte enata, with spennogooik. 
Fig. 7, Eoospore of (BdogBniwfn — after Fringsheim. Pigs. 8-10, dsTelop- 
tnent of dwarf malea — after De Bary. Fig. 11, spermogonia. Figa, 
12.13, imgregnation of (Sdogonium eiliattim — after Fringabeim. Fig. 14, 
■oospore of (Edoganium rivulare. Fig. 16, zoospore develomng in ita 
mother-cell — after Pringabeim. Fig. 16, aooapoce of BuUockat* 
getigera. Figs. lT-19, segmentation of resting spores of (Bdogonium, 
Fi|;, 30, oospore cRcnping from oogonium. Fig. 21, matnre oospore of 
Bulbochirtt uiidei>roirg division. Fig. 22, tour looaporos developed 
from the same. Fig, 23, sterile cells of (Edognnium Meintckii. All 
magnified 400 diam. 



CEDOGONIUM. 
1. Species monceoioQS. 

. Oogmiia alwayi deititute of median praeessel. 
a. OoBporea globoao or subgloboae. 
a Oogoiiia globose or subglobose. 
CE, Petri, Wittr. 
(E, cryptosporam, WUir. 
(E. cnrrnm, Pjingih. 
CE. cymatoapomm, W. & JV. 
(E. minus, WittT. 
tE. Tcmale, ilass. 
CE. erispum, Uais. 
CE. Vnnoberii. Le C\. 
6 Odj^pnia elliptic or egg-shaped. 
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B. Oogonia furnished with rertieeUate meiian processes, 
a. Oospores subglobose. 

(E. Itzigsohnii, De By, 

h. Oospores subellipsoid. 

CE. excisTun, Wiitr, Jj" Lund, 

(E. Axcherianum. Cke. (Pringsheimianum, Aroher). 

Sect. 2. Dicecions species. 
Sub-Seot. 1 . Species with dwarf males. 

A. Species frith dwarf males unieeUular, 

a, Oogonia famished with Tertioellate processes in the 

middle. 

(E. platygynnm, Wittr. 

b. Oogonia always destitute of median processes. 

a Oospores globose or subglobose. 

CE. Rothii, Le Cl. 
CE. Areschougii, WiUr. 
CE. plaviale, Nord, 
CB. nndalatnm {Breh,), 

CE. Beinschii, Roy, 
fi Oospores subellipsoid. 

None. 

B. Species hicellular, spermogonia internal, fvith dwarf males. 

CB. depressum, Prings. 

C. Species with dwarf males bi^m>uUiceUular, spermogonia eaiemal. 

a. Oospores even. 

a Oospores globose or subglobose. 

CE. flavescens, Mass. 
CE. Braonii, KtUz. 
CE. macrandum, Wittr. 
CB. crassinsoulom, Wittr, 

P Oospores ellipsoid or egg-shaped. 

(E. Borisianum, Le CL 
CE. concatenatum, Bass, 
(E. acrospomm, I). By, 
CB. oiliatom, EoM, 

b. Oospores echinulate. 

a Oospores globose. 

CE. Cleyeannm, Wittr, 
CE. eohinospermum, Br, 

p Ooospores ellipsoid. 

None. 

Snb-Sect. 2. Species dioeoionsi with elongated male plants* 

a. Oospores echinnlate. 

None. 

b. Oospores smooth. 

a Oogonia not, or slightly, swollen. 
CE. capillare, L, 
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P Oogonia manifeBtly tumid. 

aa Oospores globose or snbglobcse. 

CE. calcareum, Wittr. 

CE. cardlacam, Hdss, 

CE. carbonicam, Witir, 

CE. Pringsheimii, Cram, 

CE. punctato-striatnm, D, By, 

fifi Oospores ellipsoid or egg-shaped. 

CE. Boscii, Le Ol, 
CE. tnmidalnm, Kutz, 
(E. Landsboroughiiy Hass, 

V, gemellipamm, Pr, 

(E. rivnlare, Le CI, 

Beet. 3. Species of which the organs of fructification are imperfectly 
known. 

a. Oospores globose or subglobose. 

CE. delicatulum. Kutz, 
CE. tenellum. Kutz, 
CE. hezagonum. Hass. 
CE. Londinense. Wittr, 
CE. fasoiatum. Kutz, 
CE. capillaoeum. Kutz, 
CE. Hutchinsiffi. Wittr. 
CE. princeps. ffass. 

b. Oospores subelliptio or oval. 

CE. longatam. Kutz. 
CE. vesicatum. Lyngh. 
CE. grande. Kutz. 
CE. giganteum. Kutz. 
OE. crassum. Hass. 
CE. subsetaceom. Kutz. 

The following of Hassall's species of Vesiculifera have not been iden- 
tified : — 



Vesiculifera condensata, Bass. F. W. Alg. p. 106. 
„ Cuvieri, Hass. F. W. Alg. p. 198. 
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Ralfsii, Hass. F. W. Alg. p. 199, t. 50, f. 8. 
virescene, Hass. F. W. Alg. p. 20(). t. 50, f. 5. 
ovata, Hass. F. W. Alg:. p. 201, t. 50, f. 6. 
dissiliens, Hass. F. W. Alg. p. 202, t. 50, f. 7. 
sphaerica, Ilass. F. W. Alg. p. 204, t. 53, f. 6. 
inaxjualis, tiass. F. W. Alg. p. 205, t. 53, f. 2. 
dubia, Hass. F. W. Alg. p. 206, t. 53, f. 14. 
MuUeri, Hass. F. W. Alg. p. 207, t. 53, f. 10. 
alata, Hass. F. W. Alg. p. 208, t. 52, f. 9. 
affinis, Bass. F. W. Alg. p. 206, t. 53, f. 1. 



Some of Kutzing's species, which are imperfectly described, have been 
mentioned as British, but we have no sufficient knowledge of them to 
warrant their insertion. 
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Section 1. Monoecious species. 

A. Oogonia always destitute of median processes, 

a. Oospores globose or sabglobose. 

lEdogoninm Petri. WUtr. Man, JEdog, p, 6. 

Oogonia single, very rarely binate, pear-shaped globose, open- 
ing by a pore a little above the middle. Oospores rather 
depressed globose, almost filling the oogonium ; spermogonia 
1-2 celled, hypogynous or epigynoas ; spermatozoids single (?), 
terminal cell obtuse. 

Size. Cells '006-*007 mm., 5-7 times as long; oogonia 
•021--024 mm. x •022--029 mm.; oospore •020--23 x 
•017--019 mm. ; cells of spermogonia •0055--006 x •01--011 
mm. 

Kirch. Alg. Schles. p. 51. 

Ireland. 

Having carefnlly measured a great number of the species here re- 
corded, and found Wittrock's measurements universally accurate, we 
have given his dimensions throughout for all the species recorded bj him. 
Unfortunately it is not easy to reduce Babenhorst's measurements to 
millemetres, and equally difficult to reconcile them. 

PkUe LXVIIL fig. 1. (Edogonium Petri with oogonia X -400. 
lEdogoniun ezyptoporam. Wittr, Dispos. QSdL p, 19. 

Oogonia single, elliptic, or rather depressed globose, opening 
by a median pore, almost filling the oogonium, spermogonia 2-7 
celled, scattered. Spermatozoids single (?). 

Size. Cells '007-'009 mm. 4-6 times as long ; oogonia 
•024--025 X •026--027 mm. ; oospore •022--023 X •019--021 
mm.; cells of spermogonium *006-008 x *007-'0ll mm. 

var, $, Tulgave. WUtr. 

Oogonia 2-5, continuous or single, spermogonia 1-4 celled, sab- 
epigynous or hypogynous, or scattered. 

Size. Cells *005-'008 mm. 3-5 times as long; oogonia 
•018--025 X •018--026 mm. ; oospore •016-022 x •013.-018 
mm. ; cells of spermogonium •005--007 x •009-'012 mm. 

Kirch. Alg. Schles. p. 52. Wittr. Hon. p. 7. 

Britain. 

We have only seen the variety ^ from the West of England. The type 
form has not yet been found in Britain. 

Plate LXVIIL fig, 2. (Edogonium cryptaparum, var. vulgars with 
oogonia x '400 
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Oogonia 2-7 continnous, or single, depressed globose, opening 
by a median pore; oospores ileprestieil globose, filling tlie 
oogoniam ; spennogonia 3 or many celled, Bitimted in the upper 
part of the filament ; apcrmatozotda single, the upper part of 
the thread arcuate, or spirally twisted. 

BiZB. Cells -OOS-'Ol mm, 1^1 times as long; oogonia 
•023-'O25 X -02- -024 mm.; oospore -02 --02 3 x "Oie-'OIS mm. ; 
cells of spermogonium ■()07--009 x 'OOZ-OOS mm, 

Wittr. Hon. (Edog p. 8. Kirch. A!g. Scliles. p. 52. Rabh. 
Alg. Eur. iii. 850. 

Ireland. 

with oogonia and spcrmo- 

(Edogoaliun cymatoipomm. Wiltr. if Xbrd. in Wittr, diip.tEdog. 
p. 121. 

Oogonia single, rarely binete, rather depreasedly globose, 
opening by a pore at the middle, or a little above the middle, 
nearly filling the oogonium, membrnne of the oospore scrobicu- 
late (undulated in a transverse section), pits deep and dense; 
spermogonia 1-4 celled, somewhat epigynons, hjpogynons, or 
BCftltered ; spermatozoids single. 

BtZH. Cells '008-'01 mm. i-7 times as long; oogonia 
■024-'03i X •027--03G mm. ; oospore ■022--031 X ■019-'027 
mm. ; cells of sperm. ■008--009 X -OOS-'OIS mm. 

Wittr. Mon. tEdog. p, 8. 



Brttun. 



(Edegtmiwa eymatoipotiiia with oogonia. 



Sdogoaluiii mlntiB. Wittr, Slim, asdog. p. 9. 

Oogonia single, depreasedly globose, manifeBtly splitting 
round in the middle, opening by a median pore, oospores de- 
pressedly globose, nearly filling the oogonium; spermogonia 
1-10 celled, snbepigynons, or subliypogynous, or rarely scat- 
tered ; spermatozoids single ; regetative ceils slightly ca]iitate, 
membrane of vegetative cells and oogonia figured with dense 
points spirally disposed. 

Size. Cells -OOD-'OIS mm. 8-6 times as long ; oogonia 
■034--046 X •028--042 mm.; oospore -OS-'Oia X •026--036 
mm. ; cells of sperm. ■009--012 x ■003--005mm. 

(Edog. ptiiictato-striatum DeBary var. minor. Wittr, disp. 
(Edog. Snec p. 123. Rabh. Alg, Eur. No. 2277. 

Ireland. 



PlaU L VIII. Jig. B, tSdaj/OK 



u with DOgosia x 400. 
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lEdogoniun Temale. (Hats) Wittr, Man, (Edog,p, 10. 

Oogonia single, obversely egg-shaped or globose, opening 
with an operculum, fissure narrow, oospores globose, not filling 
the oogonium, spermogonia bicellular, sub-epigjnous. 

Size. Cells -010- 016 mm. by 4^6 times as long ; oogonia 
•839--045 X -045-051 mm. ; oospore •034--038 x •034-039 
mm. ; sperm, cell -01-012 x OOS-'OOQ mm. 

Vesiculi/era veimali9 Hass. F. W. Alg. p. 434. 

Vesiculifera Candollei Hass. F. W. Alg. p. 208, t. 52, f. 9. 
Rabh. Alg. Eur. iii. 355. 

England. 

Plate LVIII, fig, 6. (Edago^iwn vernale with oogonia and Bpermo- 
gonia X 400* 

lEdogonii&m erispum. (Hass) Wittr, Mon, (Edog.p, 10. 

Oogonia single, obversely egg-shaped or globose, opening 
with an operculum, fissure narrow; oospores nearly globose, not 
filling the oogonium ; spermogonia 2-5 celled, hypogynous, or 
8ub-epigynous ; spermatozoids binate, terminal cell obtuse. 

Size. Cells *012-'018 mm. 2-4^ times as long; oogonia 
•037--049 X -042--054 mm. ; oospore •033-046 x •034--046 
mm. ; sperm, cell •009--014 x •007--012 mm. 

Kirch. Alg. Schles. p. 52. 

Versiculifera crispa, Hass. F. W. Alg. 203, t. 52, f. 8. 

(Edogonium rostellatum, Prings. Beitr. p. 69, t. 5, f. 1 ; 
Archer Quart. Joum. Micr. Sci., 1867, p. 79 ; Rabh. Alg. Eur. 
iii, 347. 

(Edogonium pulchellumj Braun. Habh. Alg. Eur. 2095. 

Britain and Ireland. 

" This is one of several monoecions species, but it is also oharaoterized 
by the oogoniam not opening by a pore or apertare formed in its wall, 
for the admission of the spermatozoids, as is usaal in this g^nus, but by 
a circnmscissile dehiscenoe. From the cleft so produced an inner mem. 
brane projects, which seems to be itself peif orate." — Archer. 

Plate LVlILfig, 7. (Edogonium crispum with oogonia x 400. 
lEdogonii&m Taueherii. {Le Clerc) Braun. Chytr, t. 2, /. 18. 

Oogonia single, obversely egg-shaped, or globose, or nearly 
globose, opening by a pore above the middle ; oospores globose 
or nearly globose, not completely filling the oogonium ; spermo- 
gonia 2-4 celled, sub-epigynous or hypogynous, spermatozoids 
binate. 

Size. Cells •02-^03 mm. 1^-4 times as long; oogonia 
•04--055 X •045--065 mm. ; oospore -035--05 x •035--052 mm. ; 
sperm, cell •017-^024 x "OOe-'OU mm. 

z 
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Wittr. Mon. (Edog., p. 13. Kirch. Alg. Schles, p. 52. Rabh. 
Alg. Eur. iii., 849, in part. 

Piolifera Vaucherii, Le Clerc sur. Prolif. 474, t. 24, f . 4 ? 
Vesiculi/era Vaucheriiy Hassall, t 50, f. 4. 

Britain. 

Plate LVIIl. Jig. 8. (Edogomum Vaucherii, with oogoiiia*aDd 
spennogonia x 400. 

lEdogonii&m mbieum. Wittr, lion, (Edog, p. 13. 

Oogonia single) ellipsoid, opening by a pore above the 
middle, oospores globose, not filling the oogonium, spermogonia 
usually 2 celled, spermatozoids binate, supporting cells destitute 
of chlorophyll. 

SizR. Cells '016 mm. by 2^, 6 times as long ; oospore 
•033-045 X •033--045mm. 

Kirch. Alg. Schles. p. 52. 

(Edogonium tumidulum^ Prings. Beitr., p. 69, t. 5, f. 2 (not 
Kutzing). Micr. Joum. 1866, p. 69. 

(Edogomum Vaucherii, in Rabh. Alg. Eur. iii., 849, in part. 

Ireland. 

Plate LIX, Jig, 1. (Edogonium urhieumf with oogonium and Bpermo- 
gonia X 400. 

h. Oospores ellipsoid or egg-shaped. 

CBdogonium paludosum. (ffass.) WHtr. Mon. (Edog. p. 14. 

Oogonia single, ellipsoid, usually rather oblique, opening by 
a pore above the middle ; oospores ellipsoid, distinctly filling 
the oogonium (membrane of the oospore, when mature, longi- 
tudinally costate ?) ; spermogonia 1-8 celled, scattered, usually 
situate in the upper portion of the filament; spermatozoids 
binate, often born with an obliqiie division. 

Size. Cells •01o-"02 mm. by 3-7 times as long; oogonia 
•089--048 X •onr)--084 mm. ; oosjmre •();]G--045 x •U54--0G3 
mm. ; sperm, coll UH-'OIG x 'OOG-'Ulo mm. 

Vesiculifera jmludosa^ Hass. F. W. Alg. p. 109, t. 52, f . 3 ? 

England. 

Piute LIX. fig. 2. (Edogonium paludosum with oogoniom and spermo- 
gonia X 400. 

B. Oogonia furnished with vevticillate median processes, 

a. Oospores subglobose. 

CBdogonium Ztzigsohnii. B'Bary (Edog. p. 56, t. 3./. 29-32. 

Oogonia single, ellipsoid, median processes 7-10, obtusely 
conical, oogonia sjditting round below the middle, opening by a 
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pore in the fissure, viewed from above stellate, with 7-10 rays, 
the depressions between the rays deep and rounded ; oospores 
globose, not filling the oogonium; spermogonia 1-2 celled, 
terminal cell obtuse or apiculate. 

Size. Cells -OOS-'Ol mm. by 3-6 times as long ; oogonia 
•034-038 X •032--04mm. ; oospore •022--023 x •022--023 mm. ; 
sperm, celt •008--009 x •009--O15 mm. 

Wittr. Mon. (Edog. p. 16. Kirch. Alg. Schles. p. 58. 
Archer, in Quart. Journ. Micr. Sci., 1866, p. 63, Rabh. Alg. 
Eur. iii., 352. 

Ireland, Scotland. 

This minute species Mr. Archer had found several times, and often 
showing its peculiarly -lobed oogonium, but he had never found the male 
fructification ; he believed the plant must turn out to be a dioecious 
species ; he had sometimes noticed a minute notch-like depression on 
the upper outer margin of the oogonium, probably indicating the " micro- 
pyle." He drew attention to the character, not adverted to by De Bary, 
that the apical or terminal joint of the filament possessed a short acute 
spine or mucro. This in old plants, frequently is not to be seen, as the 
terminal joint, or, indeed, considerable portions of the filaments, often 
become detached, and chiefly in a young condition only are the plants 
found entire. — Quart. Javm, I. c, 

Plate LIX. fig, 8. €Bdogonium Itngsohnii^ with oogonia and oospores; 
a, transverse section of oospore x 400. 

h. Oospores subellipsoid. 

lEdogoninm ezeUi&m. Wittr, jr Lvnd.^ in Wittr, (Edog, Nov, p, S, 

t, hf.lA. 

Oogonia single, biconically-oblong, median processes 9, 
rounded, small, oogonia deeply cut round (circumscissile), 
vertical view orbicular, margin slightly undulated ; oospores 
ellipsoid, as if constricted in the middle, not filling the 
oogonium. Spermogonia 1-2 celled, subepigynous or hypo- 
gynous, terminal cell obtuse, upper part of the filament curved. 

Size. Cells '0035-'005 mm. by 5-6 times as long; Oogonia 
•013-015 X -018-025 mm.; oospore •009--012 x 'OlS-'Oltt 
mm. ; sperm cell •003--0035 x •006--007 mm. 

Wittr. Mon. (Edog. p. 16. Archer, Quart. Joarn. Micr. 
Sci., 1875, XV., p. 102. 

Ireland (rare). 

Plate LIX. fig. 4. (Edogonium exdtunif with oogonia ; a, section of 
oospore x 400. 

CBdogoniuin Archerianiim, Cooke. 

Monoecious; oospore elliptic, its wall marked by somewhat 
coarse longitudinal strise, nut filling the cavity of the much 
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larger and elliptic oogonium; aperture of the oogonium yerj 
high up, being quite close to the annular strias of the caps. 

(Edogonium Pringsheimianumy Archer, in Quart. Joarn. 
Micr. Sci., 1868, pp. ?95. 

Ireland. 

There being already a species bearing the name of CEdogonium 
Pringsheimiit which had priority, it became necessary to alter Mr. 
Archer's specific name. We have not seen the species, and hence are 
unable to furnish a figure. Unfortunately no measurements are g^ven 
with the above very brief description, which is a doubtful economy of 
space. It is the only moncecious species with striate elliptical 
oospores. 

Section ii. Dioecious species. 

A. Dwarf males unicellular, 

a. Oogonia furnished with verticellate median processes. 

CBdogoniun platygynum. Wittr, (Edog, Nov, p, 1. 

Qynandrosporous. Oogonia single (very rarely binate), de- 
pressedly obverse egg-shaped, median processes 7-12, rounded; 
oogonia cut round (circumscissile) below the middle, opening by 
a pore seated in the fissure, vertical view -orbicular, margin 
sinuate, with 7-12 (usually 8) depressions; oospores rather de- 
pressedly globose, nearly filling the oogonium, androsporangia 
1-3 celled ; terminal cell obtuse. Dwarf males obverse egg- 
shaped, small, seated on the oogonia. 

Size. Cells '006-01 mm., from 2-5 times as long ; oogonia 
•021--03 X •016--024mm.; oospore '01 7--024 x •015--02mm. ; 
androsp. cell -OOO-'OOS X 'OOT-'OOS mm. ; dwarf males 
•0045--005 X •OO85--0095 mm. 

Wittr. Mon. (Edog. p. 17, t. 1, f. 5-9. Kirch. Alg. Schles. 
p. 53. 

Ireland. 

Plate LIX. fig. 5. (Edogonium platygynum ^ with oogoniam ; a, trans- 
verse section of cos pore x 400. 

b. Oogonia destitute of median processes. 
a Oospores globose or subglobosc. 

lEdogonium Rothii. (Le Clerc.) P rings. Beitr. 69, t. 5, f. 4. 

Gynandrosporons. Oogonia single, or 2-G continuous, glo- 
bose, or rather depressedly globose, opening with a pore at the 
middle. Oospores rather depressedly globose, almost filling the 
oogonia. Androsporangia 2-4 celled, siibhypogynous ; dwarf 
males obverscly egg-shaped, seated on the oogonia. 

Size. Cells •0O6--008 mm., 3-8 times as long; oogonia 
•02--021 X •01G--019mm. 
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Wittr. Mon. (Edog. p. 18. Kirch. Alg. ScM. p. 53. Rabh. 
Alg. Ear. iii. 348. 

Vesiculifera Rothii, Hassall, t. 53, f . 7 ? 
Prolifera Rothii, Le Clerc Prolif. 476, t. 23, f. 8 ? 

Scotland, Ireland, England. 

Mr. Archer mentions this plant as having been found by him with a 
chain of as manj as eleven oogonia in saccession. — Qucvrt. Micro, Joum.y 
1866, p. 69. 

Plate LIX, fig 6. (Edogonium Rothii with oogonia, androsporangia, and 
dwarf males X 400. 

CEdogonium Areschougii. Wittr, Diip, (Edog,p» 122. 

Gynandrosporous. Oogonia 2-6, continuous or single, rather 
depressedly globose, broadly cut round (circumscissile) in the 
middle, opening by a pore in the fissure. Oospore exactly 
globose, not by any means filling the oogonium. Androspo- 
rangia 1-6 celled, hypogynous or subepigynous, or rarely 
scattered, terminal cell (which sometimes is the androsporangium ), 
obtuse, dwarf males obversely egg-shaped, seated on the oogonia. 

Size. Cells •008-;012 mm., 4-6 times as long ; Oogonia 
•038--039 X •036--04 mm. ; oospore •022-024 X •022--024 
mm.; androsp. cells 'Ol-'Oll X •01-*012 mm.; dwarf males 
•006-007 X •014--015 mm. 

Archer in Quart. Journ. Micr. Sci. 1872, xii., p. 422. Wittr. 
Mon. (Edog. p. 19. 

Ireland. 

Plate LIX, fig 7. (Edogonium Aretchougii with oogonia, andro- 
sporangia, and dwarf males X 400 — after Wittrock. 

CEdogonium pluTiale. Nordst. Bab. Alg, Ewr, No, 2257. 

Idio-androsporous. Oogonia simple, rarely 2-3 continuous, 
obversely egg-shaped, globose, or nearly globose, opening by a 
terminal operculum, fissure narrow ; oospores nearly globose, 
almost filling the oogonium, terminal cell obtuse, filaments 
bearing the androsporangia a little slenderer than the female 
filaments ; androsporangia 6-10 celled ; dwarf males broadly 
obyerse egg-shaped, seated on the oogonia. 

Size. Cells •018-'028 mm., equal to three times as long; 
oogonia •034--039 X -034-045 mm.; oospore •032-*037x 
•031-'04 mm. ; androsp. cell •017-019 X •006--011 mm. ; 
dwarf males -01 x '015 mm. 

Wittr. Mon. (Edog. p. 19. 

(Edogonium diplandrum^ Jur. Beitr. (Edog. p. 27, t. 1-3. 
Vesiculifera diseiliena, Hass. F. W. Alg. 202, t. 50, f. 7. 

Plate LIX, fig, 8. (Edogoniutn pluviah with oogonia and dwarf 
male x 400. 
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(Edogonlani nndnlAtam. {Brab.) Br. in De Ban/ (Edag. p. 9i. 

Oogonia Bingle or twin, ellipsoid -globose, or nearly globose, 
opening by a pore below the middle; oospores ellipsoid -globose, 
or nearly globose, nearly filling the oogonia ; vegetative cells 
four times nndulatingly constricted ; tenniiial coll (which some- 
times is the oogonium) obtuse ; dwarf miilcs obconical, seated 
on the snpporting cells. 

SizB. Cells -OlS-'Ol? mm., 8-5 times as long ; oogonia 
■05I--05G X ■057--075 mm. ; oospores ■OiG-'Oa X ■048--06 
mm. ; dwarf males, -UOg-Ol X '0. 

Wittr. Mon. (Edog. p. 20. Kirch. Alg. Schles, p. 54. 
Habh. Alg. Eur. tii. 351. 

Conferva undiilala, Brebisson. 

d/mafonma coa/ervacMm, Kutz. Tab. iii., t. 47, f. 1. 

Scotland. 

FtaU LIX. fig. 9. (Edot/onium undulatum with aogouia and dwarf 
male ■ 4U0. 

lEdogoninm KetnsehU. Roy MSS. 

Mr. Roy hss announced that the Cymutonema figured by 
Reinsch {Conltib. I. 6, /. 7) hsa been found in Scotland, and 
is a genuine (Edagonivm, bnt no further details have tran- 
spired, and we know nothing of the fructification. The sterile 
cells are figured on Plate LVII. tig. 23. 

B. Dwarf tiialea bicelbilar, tpermogonia internal. 
Sdogoalmn depiaaanm. Prings. Seitr. 69, {. 5, /, 6 

GynandrospDrous. Oogonia single, depressedly globose, 
opening by a pore at the middle. Oospores depressedly 
globose, not filling the oogonia ; an dro sporangia 2-celled ; 
dwarf males oblcmg, obrersely egg-shaped, one-third part 
shorter than the oogonia on which they arc seated. 

Size. Cells -006-009 mm.. 3-6 times as long; oogonia 
■028 X -026 mm. ; oospores -023 X -017 mm. 

Wittr. Mon. (Edog. p. 21, Kirch. Alg. Schles, p, 54. 
Rabh. Alg. Euv. iii, 349. 

V^Bmili/>.ra aquate, Hassall, t. 53, f. 3 7 

Scotland. 



C. Divarf mala bimidticeilular, epermogonia external. 
a, Oospores with smooth membrnne. 

a Oospores globose or subglnbose. 
CEdogonlnm SaTaaoaus. (Half.) Wittr. Disp. (Edog. p. 
Idio-androsporous. Oigonia single, egg -shaped -globose 
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(sometimes rather hexagonallj globose), opening by a pore a 
little above the middle; oospores globose, not filling the 
oogonia ; androsporangia 1-9 celled ; dwarf males a little 
curred, seated on the supporting cell ; spermogonia 1 (or 2 ?) 
celled. 

Size. Cells •018--021 mm. by 4^ to 6 times as long; 
oogonia •049--052 x •051--060 mm. ; oospore •045--049 x 
•045--049 mm.; androsp. cell •017--02 x 'OOS-'OIS mm.; 
Bperm. cells •009--01 x •015--02 mm. 

Wittr. Mon. CEdog. p. 21, t. 1. f. 12-14. 

Vesiculifera flavescens, Hass. F. W. Alg. 206, t. 53, f. 9. 

Ftate LX. fig, 2. (Edogonium Jiavescens with single and twin 
oogonia ; a, androsporangia x 400. 

CBdogonium Braunii. Kutz. 8p, Alg, p, 366. 

Gynandrosporous. Oogonia single, ellipsoid, globose, open- 
ing with a pore at the middle ; oospores globose, not filling 
the oogonia ; androsporangia 1-2 celled ; dwarf males a little 
carved, seated about the oogonium, often on the supporting 
cells ; spermogonia 1- eel led. 

Size. Cells -OIS-'OIS mm., 2-4 times as long ; oogonia, 
•08-"083 X -OSS-'OSe mm. ; oospore •027--029 x -027 --029 mm. ; 
androsp. cell •014-*015 x •011--012 mm.; sperm, cell '005 x 
•009 mm. 

Prings. Beitr. p. 70, t. 5, f. 6. Wittr. Mon. (Edog. p. 22. 
Kirch. Alg. Schles. p. 55. Archer in Quart. Journ. Micr. 
Sci. 1866, p. 69. Rabh. Alg. Eur. iii. 349. 

Britain, Ireland. 

Plate LX fig. 3. (Edogonium Braunii with oogonia, oospores, and 
dwarf males x 400. 

OSAogonium macrandum. Wittr. Disp. (Edog. 130, t. 1,/. 3-5. 

Oogonia single or twin (rarely three), obversely egg-shaped 
or globosely egg-shaped, openin)? by an operculum, with a very 
narrow fissure ; oospores globose or egg-shaped globose, not 
filling the oogonia; terminal cell very shortly apiculate ; dwarf 
males very much curved, seated on the oogonia (stem some- 
times 2-3 celled) ; spermogonia many (to 7) celled. 

Size. Cells •015--016 mm., 3-5 times as long; oogonia 
•036--04 X •043--054 mm. ; oospore •031--034 x •033--039 mm. ; 
sperm, cell -009 mm. 

Wittr. Mon. (Edog. p. 24. Archer Quart. Journ. Micr. Sci. 
1875, XV., p. 413. 

Ireland, Britain. 

Plate LX. fig. 4. (Edogonium macrandum with oogonia and dwarf 
males x 400. Fig. 4. a, dwarf males seated npon the oogonium — after 
Wittrock. 



162 NKMATOPHYCBX. 

<B4ogoiil«ai cxkMliuciilnBt. Wiltr. Diip. (Bdog. p. I 

Gjnnndpofjporous. Oogonia single, or twin, globose egg- 
ehaped or nearly globose, opening by a pore abnve the middle ; 
oospores ellipsoid -globose or globose ; membrane very thick, 
almost filling the oogonia; andro sporangia 2-5 celled; dnarf 
males nearly straigbt, seated on or about the supporting cells; 
spermogonin 1 (7) celled. 

Size. Cells -OST-'Oa mm., 3J to 5 times aa long; oogonia 
■054--06X-06--075 mm.; oospore ■051--057 X-052--063 mm. ; 
androsp. cells ■02G--028 x ■01--018 mm.; sperm, cell ■007--O09 

Wittr. Mon. (Edog. p. 24. 

Epping Forest (1882). 

We bnve onlj' found this Bpcoiea onoe in pools on tbe Lotighton side 
of Epping ForoBt, bat Iho very thick coat nf the ooapore is remarkably 
distinoC, oombined with other churactors, so as to render its detGrmioa- 



b. Oospor(B ellipeoitl or egg-shaped. 
ffidogonlnm Borlsltmnm. {Le Clerc.) ^fittr. Diip. lEdty. p, 132. 

G y nan droB porous (or idio-anilrosi>orous 7). Oogonia single 
or twin, obverscly egg-shaped, opening by a pore above the 
middle ; oospores obversely enrg-sbaped, almost filling the 
oogonia; supporting cells swollen; androsporangia 2 ? celled, 
terminal cell (which aometimea is the oogonium) obtuse, dwarf 
males a little cnrted, seated on the supporting cells; spermo- 
gonianniccllnlar. 

Size. OelU -OlS-OSl mm,, S-5 times as long ; snppOTting 
cells -OS-'OSa mm., twice as long; oogonia -OtS-'OS x-U6-'U75 
mm.; oospore ■04--044 x ■051-'054 nmi.; androsp. cell -01 7- 
■018X-0I5-02 mm.; sperm. cell -(llx-oai mm. 

Wittr. Mon. ffidog., p. 25. Kirch. Alg. Scbles. p. 55. 

Prolifera Borisi-ma, Le Clerc Proltf. 175, t. 23, f. 6. 

(Edogonium apophysatum, Braun, in Kiita. Sp, Alg. p. SG6. 
Kutz, Tab. Pby. iii., t. 35, f. 5. Habh. Alg. Eur. iii., 251. 

(Edogonitim setigfrum, Vanp. lagt. (Edog. 17, t. 1. Archer 
in Quart. Joiirn. Micr. Sci. 1866, p. G9. 

Britain, Ireland. 
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CBdogonium concatanatuin. (Hom.) Wittr. Man, (Edog. p, 25. 

QjnandrospoTons. Oogonia 2-6 continuous, or single, egg- 
shaped, or quadrangnlarlj ellipsoid, opening by a pore above the 
middle ; oospores filling the oogonia, sporoderm delicately 
porose; supporting cell swollen; androsporangia 2-4 celled; 
terminal cell obtuse, dwarf males curved, seated on the sup- 
porting cells; spermogonia 2-4 celled. 

Size. — Cells •025--04 mm., 3-10 times as long; supporting 
cells •058--062 mm., 2| times as long; oogonia •07--083 x 
•09-*105 mm.; oospores •065-'076- x087-*095 mm. ; androsp. 
cell •027--028 x -OS-'OSe mm. ; sperm cell -OIS-'OIS x -022- 
*025 mm. 

Kirch. Alg. Schles. p. 55. 

Vesiculifera concatenata, Hassall F. W. AlgSB t. 51, f. 6. 

(Edogonium apophysatum, Piingsh. Beitr. p. 71, t. 5, f. 9. 
Rabh. Alg. Eur. iii., 851, in part. 

Britain. 

Fiate LXI.Jig, 1. (Edogonium eoncatmatum^ with oogoniam and 
thickened supporting cell bearing the dwarf males ; a, androsporangia 
X 400. 

CBdogoniuiBL aesoapomm. Dt Bary. (Edog. p. 60, 1 3, /. 1-12, 

Idioandrosporous. Oogonia solitary, terminal, ellipsoid, 
opening by a small apical deciduous (or evanescent) operculum ; 
oospore manifestly filling the oogonia, membrane longitudinally 
costate ; supporting cells often swollen, terminal cell obtuse ; 
dwarf males curved, seated on the supporting cells, stem often 
bicellular, upper cells of the stem very long ; spermogonia 1-2 
celled. 

SiZB. — Cells '01-'014 mm., 2-7 times as long; supporting 
cells '015-*018 mm., 2-8 times as long; oogonia '08-'085 x 
•046--051 mm. ; sperm, cell •006--008X-014--015 mm. 

Archer in Quart. Journ. Micr. Sci. 1867, p. 80, 1868, p. 
295. Wittr. Mon. CEdog. p. 16. Rabh. Alg. Eur. iii, 351. 

Britain, Ireland. 

The terminal oogonia are characteristio of this speoies, whioh can 
scarcely be oonfonnded with any other. 

Plate LXI. Jig, 2. (Edogonium curosporumt with terminal oogonia, 
after De Bary x 400. 

CBdogonium cilUtum. (ffatt.) Pringi, BeUr. 70, t. 6,f. 8. 

Gynandrosporous. Oogonia 2-7, continuous or single, egg- 
shaped, opening by an operculum, with a broad fissure ; oospores 
egg-shaped, nearly filling the oogonia; androsporangia 2-8 
celled, terminal cell setiform, dwarf males curved, seated on the 
oogonium ; spermogonia unicellular. 

2 A 
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Size. Cells *015-*025 mm., 2^ to 4 times as long; oogonia 
•048-*05 X -055-072 mm. ; oospore •04--046 x •047--057 mm/; 
androsp. cell •018-*02 x •016-02 mm.; sperm, cell -OOS-'Ol X 
•01--011 mm. 

Wittr. Mon. CEdog. p. 27. Kirch. Alg. Scbles. p. 56. 
Rabh. Alg. Eur. iii., 347. 

Vesiculifera ciliata, Hass. F. W. Algae 202, t. 52, f. 2. 

(Edogonium piliferum, Aners. Eab. Alg. Sachs. No. 474. 

Britain, Ireland. 

Plate LXI.Jlg. 3. (Edogonium ciliatum, with oogonia and dwarf 
males ; a, androsporangia ; 6, small plant (after Pringsheim) ; c, andro- 
spore X 400. 

b. Membrane of oospore echinulate. Oospores globose. 

CBdogonium CleTeanum. Wittr. D%8p.(Edog,p, 129. 

Gynandrosporous. Oogonia single, subglobose, opening by a 
pore below the middle ; oospores almost filling the oogonium, 
globose, spinulose, spines conical spirally disposed; andro- 
sporangia 4-6 celled, dwarf males a little curved, seated on the 
supporting cell ; spermogonia imicellular. 

Size. Cells •018-'026 mm., 3-7 times as long ; oogonia 
•052--06 X •059--063 mm.; oospores •049--057 x •051--059 
mm.; spines -004 mm. long; androsp. cell •018-*022' x 009- 
•018 mm.; sperm, cell •008-0085 x -OU-Oie mm. 

Wittr. Mon. QLdog. p. 28. Kirch Alg. Schles. p. 56. 

CEdogonium echinospej-mum, Pringsh. Beitr. 70, t. 5, f. 7. 
Rabh. Alg. Eur. iii., 349, in part. 

Ireland. 

Plate LXII. Jig. 1. (Edogonium Cleveaman with oogonia, and 
echinulate oospores ; a, androsporangia x 400. 

(Edogonium eohinosperxnuxn. Br. in Kutz. Sp. Alg. 366. 

Gynandrosporous, or idiandrosporoiis. Oogonia single, 
ellipsoid-globose, or nearly glol)Ose, opening by a pore at the 
middle; oospore almost filling the oogonia, globose, echinulate; 
spines awl-shaped ; androsporangia 2-5 celled, dwarf males a 
little curved, seated on the supporting cells ; spermogonia 
unicellular. 

Size. Cells -OlS-'OS mm., 2^-4^ times as lone: ; oogonia 
•04--05 X •042--057 mm. ; oospore •(138--047 x •(»38--049 mm. ; 
spines -003 mm. long; androsp. cell •()2l--025 X •009-'015 
mm. ; sperm, cell •01--012 x •('12-()15 mm. 

Archer in Quart. Journ. Micr. 8ci. 1<^()<'), p. 09, 1867, pp. 
80. Kutz. Tab. Phyc. iii., t. 36, f. 2. DBarv Q^-log. t. 3, f. 
13-22. Wittr. Mon! CEdog. p. 29. Kirch. Alg. Schles. p. 56. 
Rabh. Alg. Eur. iii., 349. 
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Irelaud, Scotland. 



Of these two species with eohinolate oospores, the spines of the 
former are broader at the base and coaical, whilst in this thej are slender, 
and bat slightlj thickened downwards. 

Piate LXIL fig, 2. (Edogonium echtnospermwnt with oogonia and 
eohinnlate oospores x 400. 

Sub-section ii. Dioecious, with elongated male plants. 
Oogonia, not, or scarcely, swollen. 

CBdogonium capillave. (Lin,) K%Uz. Phyc, Qen. 225, t 12, 

/. 1-10. 

Oogonia single, not swollen, cylindrical, opening by a pore 
above the middle; oospores globose or cylindrical-globose 
(somewhat quadrangular in longitudinal section) not filling the 
oogonia ; male plants the same or almost the thickness of the 
female plants ; spermogonia 1-4 celled, alternate with the 
vegetative cells : spermatozoids binate. 

Size. Cells *035-'055 mm., equal or twice as long; oogonia 
1^ times as long ; oospore •03--052 x 'OSQ-'OeS ram. ; sperm, 
cell •03--048 x -OOS-'OOG mm. 

Kirch. Alg. Schles. p. 56. Rabh. Alg. Eur. No. 1180, 1417. 
Wittr. Mon. CEdog. p. 30. 

Conferva capiliaris, Linn. Spec. PI. 1636. 

(Edogonium regulare, Vaup. Beitr. CEdog. p. 213, t. 1, f. 
1-10, not the Vesiculi/era capiliaris of Hassall. 

Britain. 
Plate LXII, Jig, 3. (Edogonium capillare, with oogonia x 400. 

b. Oospores manifestly swollen, 
aa. Oospores globose, or nearly so. 
CBdogonium calcaxei&m. Cleve in Wittr, JHsp. (Edog, p, 135. 

Oogonia single (very rarely twin), depressedly globose, 
opening by a pore at the middle ; oospores filling the oogonia, 
male plants the same, or almost the same, thickness as the 
female; spermogonia 2-5 celled; spermatozoids single (7). 

Size. Cells '011-'014 mm., 2-4 times as long; oogonia 
•027-03 X •021-023 mm.; oospores •026--028 x •02--021 
mm. ; sperm, cell Ol-'Oll x •009--012 mm. 

Wittr. Mon. CEdog. p. 32. 

Vesiculifera compressa, Hass. F. W. Algie, 204, t. 63, f. 4. 

(Edogonium compressitm, Rabh. Alg. Eur. iii., 348. 

Britain. 

Specimens from the warm tank in the Victoria House, Kew Gardens, 
had shorter cells than osoal. It has apparently a tendency to become 
more or less coated with a deposit of lime. 



Plate LXII.fg. 4. •F.iloyinlum calcareum. with portions of male 
and female pUnLs ; a, female ptaot from Tiatoria tank. Ken GardaiiB 

(EdogoiUmn c&idikcnai (Hati). H'i/tr, Disp. (Edag, 135. 

Oogonia single, between heart-shaped and globose, opening 
bj a [lore a little above the middle ; oospores globose, not fill- 
ing the oogonia ; male plants a little slenderer than the female ; 
Bpermogonin 2-10 celled j Bpermatozoids binate, terminal cella 
obtuse. 

Biza. Cells: fem. ■018--03 mm. 2-7 times as long; cells : 
male •015--O25 turn. 2-G times as long; oogonia -US-O? x 
■068- 086 mm. ; oospore ■04:i--06 X ■042-'06 mm. ; sperm, cell 
■015--021 X ■01--013 mm. 

Wittr. Mon. (Eilog. p. 33 ; Kirch. Alg. Schles, p. 57. 

Vmmtlifera cardiaca, Hasa, F. W. Alg» 203, t. 51, f. i. 

Vmcrdiferapuhhdla, Haas. F. W. Algw 199, t. 50, f. 3. 

(Edogonium pulchdlvm, Rabh. Alg. Ear. iii. 356. 

Britain. 

Plate LXII, Jig. G. <Edpgoniwn oardiaeum, m^onia with oosporea 
* 400. 

(EdogoDtum easloalciun. Wiibr, Mon. OSdog. p. 7^ 

Oo({onia single or twin, obversely egg-shaped — or ovate — 
globose, opening by a pore above the middle ; oospores ellipsoid- 
globose or nearly globose, scarce filliug the oogonia ; male plants 
a httle slenderer than the female; spermogonia 2-5 celled; 
Gpermatozoids binate; t«rmina] cell obtase. 

Size. Cella: fem. ■016--03 mm. 3-6 times as long ; cells: 
male '014-'O16 mm. S-6 times as long; oogonia -QIS-'OSZ X 
■05-072 mm. ; oospore -042-05 x -Oie-'OSe mm. ; sperm, cell 
■013--0Ux-O12-014mm. 

Britain. 

Plate LXIIl. fg. 1. (Biojonium cnrftonieum with oosporea. 1. a, 
portion of male plant with apcrmogonia x 400. 



<Edogoniiun Filngalicimll. Cra-mer. Hedtc. i 



I c, /,!-*. 



Oogonia single or 2-C continnous, somewhat egg-shaped 
globose, opening by an operculum, with a very narrow and 
scarcely distinct tissure ; oospore* globose, not diatinctly filling 
the oogonia; male plants a little slenderer than the female; 
spermogonia 2-10 celled, alternate with the vegetative cells in 
the upper part of the filament ; terminal cell obtuse or rarely 
shortly apicnlate. 

Size. Cella: fem. '012-'O2 mm. 2-4 times as long ; cells: 
male ■011--016 mm. 2-4 times as long; oogonia ■03--043 x 
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•036-045 mm. ; oospore •028-035 x •028-'034 mm. ; sperm, 
cell -Ol-^OIS X •006-^009 mm. 

Kirch. Alg. Schles. p. 57 ; Rabh. Alg. iii. 848. Rabh. Alg. 
Ear. No. 790; Wittr. Mon. (Edog. p. 33, t. 1, ^g. 16-17. 

(Edogonium Nordstedtii, Wittr. (Edog. No7. 6, t. 1, f. 7-8. 

Britain. 

Piatt LXIIL fig, 2. (Edogonium Pringsheimiit with oogonia x 400. 
CBdogoniiim pnActato-stHatiuii. De Bary (Edog, t, 2,/. 15-16. 

Oogonia single, depressedly globose, manifestly splitting 
round (circnmscissile) in the middle, opening by a pore in the 
fissure ; oospore depressedly globose, nearly filling the oogonia ; 
male plants a little slenderer than the female ; spermogonia 3-7 
celled ; spermatozoids single ; membrane of the vegetative cells 
and of the oogonia spirally punctate ; basal cell depressedly glo- 
bose; membrane vertically plicate. 

SiZB. Cells: fem. •018-^022 mm. 2-6 times as long; cells : 
male •016-^019 mm. 2-6 times as long; oogonia •048-^055 x 
•038-^048 mm.; oospore ^044-^051 x •035-^043 mm. ; sperm, 
cell •016-^018 X -OOO-^Ol mm. 

Barker. P., in Quart. Jour. Micr. Sci. 1871, p. 94; Rabh. 
Alg. iii. 354. Rabh. Alg. Sachs. 214. Wittr. Mon. (Edog. p. 
34. Rabh. Alg. Enr. No. 2276. Kirch. Alg. Schles. p. 57. 

Ireland. 

Distinguished by the cell wall being marked by spiral striss of a dotted 
character, finely and olosely set ; these seen in an empty cell, through 
and through, the npper and lower striso being nearly in fooos simaU 
taneoosly prodaoe a somewhat deooBsate appearance. 

PlatB LXJlh fig. 3. (BdtogffVMtm puncUUo-^triatum, with oogoniom 
X 400. 

bb. Oospores ellipsoid or egg-shaped. 
CEdogonium Boscll (Le CUre). Wittr, Lisp, (Edog, 8uec,p, 186. 

Oogonia single, rarely twin, oblong -ellipsoid, opening by a 
pore above the middle ; oospores ellipsoid, by no means filling 
the oogonia, longitudinally costate ; male plants the same or 
nearly the thickness of the female ; spermogonia 3-6 celled ; 
spermatozoids binate; terminal cell slender and somewhat 
hyaline* 

6izB. Cells «014-*02 mm. 4^6 times as long; oogonia 
•04-^045 X -08 -'1 mm. ; oospore •O36'*^04 x •06^^065 mm. ; sperm, 
cell •013-^014x^006-^009 mm. 

Wittr. Mon. (Edog. p. 34. Rabh. Alg. Eur. iii. 357* Rabh« 
Alg. Eur. No. 2198, 2369. 



168 



NEMATOPHTGB^. 



Vesiculifera Boscii^ Hassall Algae t. 52, f. 8, 4, 5. 
Prolifera Boacii, Le Clerc Prolif. 474, t. 23, f. 6. 
Vesiculifera elegans, Hass. Ann. Nat. Hist. 

England. 

Plate LXTll, fig, 4. CEdogonium Bosoii, with oogonia x 400. 
CBdogonium tiunidnlum. Kutz. Dec. Alg. No. 60. 

Oogonia single, ellipsoid egg-shaped, opening by a pore above 
the middle, almost filling the oogonium ; male plants a little 
slenderer than the female ; spermogonia 6-45 celled ; sperma- 
tozoids binate. 

Size. Cells: fem. •018-025 mm. 3^-5 times as long; 
cells : male 'OlS-'OIS mm. 4 times as long ; oogonia •056-*058 
X •078-*09 mm.; oospore •049--054 x •061-068 mm.; sperm, 
cell -OlS-'Ol? X •009--012 mm. 

Wittr. Mon. CEdog. p. 35. Kirch. Alg. Schles. p. 58 (not 
of Pringsheim). 

Ireland. 

Plate LXIII. fig, 5. (Edogonium tumidulum with oogoniam. 5 a, 
portion of male plant with spermogonia x 400. 

CEdogoniiim Landsboxoughii (Hass). Wittr. Mon. (Edog.p. 35. 

Oogonia single, rarely twin, obversely egg-shaped, opening 
by a pore above the middle ; oospores obverselj egg-shaped, 
filling the oogonia (or rarely ellipsoid and not filling the 
oogonia) ; male plants a little slenderer than the female; sper- 
mogonia 5-25 celled ; spermatozoids binate, with a vertical 
division ; terminal cell obtuse. 

Size. Cells : fem. '033--0SG mm. 4-6 times as long : cells : 
male -OSl-'OSS mm. 4-G times as long ; oogonia -OGS-'OTS x 
•1--12 mm.; oospore •057-*07 x •075--1 mm.; sperm, cell 
•027--03X-009--012 mm. 

Kirch. Alg. Schles. p. 58. 

(Edogonium rivulave, Rahh. Alg. iii. p. 350, in part. 

Vesiculifera Landsboioughii, Hassall, F. W. Ali^^ai t. 51, f. 2. 

(Edogonium gemcUiparum, Hantsch, Rab. Alg. Eur. 1118. 

(Edogonium gemclliparum v. major ^ Wittr. Disp. Qi^'log. p. 
137. 

Britain. 

Plate LXIV. jig, 1. CEdogonium Landshorougldi, with oogonia ami 
oospores x 400. 

var fi. gemclliparum (Frings). Wittr. Mon. CEdog. p, 36. 

Smaller than the typical form. Oogonia egg-shaped ; oospores 
filling the oogonia ; terminal cell very long, somewhat hyaline. 
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Size. Cells : fern. '02-*027 mm. 3-5 or 8 times as long ; 
oogonia -OSS-'OS? x -OTS-'OS mm.; oospore •049-'051 x 
•065--069 mm. 

Kirch. Alg. Schles. p. 58. Archer in Qnart. Joam. Micr. 
Sci. 1866, p. 69. 

(Edogonium gemelliparum, Pringsh. Beitr. p. 71. 

Ireland. 

Plats LXIV, fig, 2. (Edogonium Landsboroughii, Tarietj gemeUU 
parum, with oogonium x 400. 

CBdogoniiim rlTulave (Xe Clttrc). Braun, Chytr.p, 23, t 1,/. 1-10. 

Oogonia single, or 2-7 continuous, obverselj egg-shaped, 
opening by a pore above the middle ; oospores obversely egg- 
shaped, rarely ellipsoid or nearly globose, not by a long way 
filling the oogonia; male plants a little slenderer than the 
female ; spermogonia 3-9 celled ; spermatozoids binate. 

Size. Cells : fem. •045-*045 mm. 3-8 times as long; cells: 
male •03-*036 mm. 4 times as long ; oogonia •07-*085 x •13-*16 
mm.; oospore •055-'07 X'065-*l mm.; sperm, cell •021-*028x 
•014--016 mm. 

Wittr. Mon. CEdog. p. 36. Kirch. Alg. Schles, p. 68. 
Rabh. Alg. Eur. iii. 350 in part. 

Prolifera rimlaHa, Le Clerc Prolif. 472, t. 23, f. 1. 

Scotland. 

Plate LXl y fig* 3. (Edogonium rivularef with oogoninm and oospore 
X 400. 

Species of which the organs of fructification are imperfectly 

known. 

a. Oospores globose or sub-globose. 
QBdogonium dellcatnliim. Kutz. Tab, in., t 83, /. 3. 

Pallid, basal cell scarcely lobed at the base, affixed, cells 
cylindrical; oogonia subglobose, inflated, a little extended at 
either pole ; oospore perfectly globose. 

Size. Cells •005--006 mm., 3 times as long ; oogonia '02 x 
•017 mm. ; oospores 'OPi-'OH mm. 

Rabh. Alg. Eur. 355. Rabh. Alg. Ex. No. 1156. 

Deeside (Scotland). 

Plate LX VL fig* 7. (Edogonium delicatuhimf with oogonia x 400. 

CEdogonium tenelliim. Kutz. Tab, in., t. 83,/. 9. 

Basal cell two to three lobed, at first fixed, terminal joint 
obtuse, cells cylindrical or rather clavate ; oogonia very much 
inflated ; oospore globose, bright orange. 
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SizB. Cells •009--0H mm., 4-8 timea as long; odgonia'"' 
•025 mm. diam ; oospore -016-018 mm. 
Rabh. Alg. Eur. iii., 355. 

Deeside (Scotland). 

plate LXVI.fig. 6. (Edoganiam Uiitlhim, witiioogoiat x 100. 
(Edogoninm hexagoniua. Kutt. Tab. tii,,(. 35,/. 3. 

Oogonia almost globose ; oosporea globose, rurous-bTDnn.iiot 
filling the oogonia ; basal cell bifurcate ; terminal cell oft«n 
setigerous. 

Size. Cella -Oll-'OIS mm, 2-4. times as long; oogonia 
■025 X -025 mm. ; oospore 'Oie mm. 

Rabh. Alg. Eur. iii. 354. 

Vesioili/era hexagona Hassall Algffi t. 53, f. 11-12. 



e (Scotland). 

Piatt LXVl. fig. S. (Eii'pDiiiuin heiagonum, with oogonia x 400. 
CClogoniam Loudlne&aa. Witir. Man. Mdng. p. 39. 

Moncecioua? oogonia twin or single, globose, cut round (cir- 
cumscissile) in the middle, opening by a pore seated in the 
fissure; oospores globose, almost filling the oogonia ; epermo- 
gonia ^o^ androsporangia ?) 1-2 celled, hjpogynous. 

SizB. Cells ■01-'015 mm. 1^ to 5 times as long ; oogonia 
■0S3--035 X -OSS-'O^S mm. ; oospore ■027--032 X •027--O32 
mm. i sperm, cells ■026--027 x -027-029 mm. 



Piate LXV.jig. 4. (E<hgonmm Loniinmte with oogonia k 400, 
<EdOK<»Lluni faaciBtoin. icult. Tab. ii[,, t. 34, /. 6. 

Oogonia somewhat globose ; oospores globose, rufoua-brown, 
almoet filling the oogonia ; basal cell usually bilobate, terminal 
cell obtuse. 

8iZB. Cells ■028-'03 mm., twice as long ; oogonia '04 mm. ; 
oospore ■0.^-'032 mm. 

DeBary (Edog. t. 3, f. 23-28. Rabh. Alg. Eur. iii., 354. 

Veiiculi/em fasciata Hassall Algie t. 53, f. 6. 

Deeside (Scotland). 

PlataLXVI.fig.2. (Ei)(oai«ra/ii*ciii(um, with oogonia x -400. 
CEdogoniam eapillACsum. Kutz. Phy. Om. 255. 

Dark green, basal cell attenuated downwards, bifid, terminal 
point obtuse, cells sub- cylindrical ; oogonia broadly elliptical, 
2-4 often contiguous, opening by a lateral pore ; oospore nearly 
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globose, rafous-brown wheu mature, loosely inyolyed in the 
oogoninm. 

ISizB. Cells *02-'025 mm. 1^3 times as long; oogonia 
•05 X '04 mm. ; oospore 'OS-'OS'i mm. 

Kutz. Tab. iii., t. 89, f. 6. Rabh. Alg. Eur. iii., 353. 

Deeside (Scotland). 
Plate LXVL fig, S. (Edogonium capillaceum, with oogonia x 400. 

CEdogonium Butchinsis. Wittr. Hon, (Edog, p, 42. 

Oogonia single, rather depressedlj to somewhat egg-shaped 
globose, opening by a pore above the middle ; oospores filling 
the oogonium, epispore punctate with little warts ; supporting 
cells swollen. 

Size. Cells •03-'035 mm., 4-6 times as long; oogonia 
•062.-075 X •065--095 mm. ; oospores •06--073 x -055- -072 
mm. ; supporting cells '04-'05 mm. 2-4 times as long. 

Ireland. 

The fignre is taken from original specimens from Miss Hutohius in the 
Royal Herbarium at Kew. 

PlcUe LXV, fig, 1. (Edogonium Hvichinsica^ with oogonia x 400. 
CEdogonium princeps. {Eass), Wittr, Mon, QiJdog. p. 42. 

Oogonia single, somewhat egg-shaped globose, opening with 
a pore above the middle ; oospores globose, not distinctly filling 
the oogoninm. 

Size. Cells •037--045 mm. 1^-2^ times as long ; oogonia 
061--075 X -OeS-'OS mm. ; oospore -OSS-'Oee x -Oe-'OeS 
mm. 

Vesiculifera princeps Hass. F. W. Alg. 195. 

Vesiculifera capillaris Hass. F. W. Alg. 195, t. 50, f. 1-2. 

England. 

Plate LXV, fig, 2. (Edogonium prinoeps, with oogonia and (a) spermo. 
gonia(?) X 400. 

b. Oospores subelliptic or oval. 
OBdogonimn longatmn. Kutz, Sp. Alg, p,ZSi, 

Oogonia single (often solitary, terminal), rarely 2-3 con- 
tinuous, ellipsoid, opening by an operculum, with a narrow 
fissure ; oospores globosely-ellipsoid, scarcely filling the 
oogonium ; terminal cell obtuse. 

SizB. Cells •005-006 mm. 2-3 times as long; oogonia 
•016--017 X •021--024 mm. ; oospores 01 5--0 16 x •0175--0185 
mm. 

2 B 
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Kutz. Tab. Phy. iii., t. 33, f. 6. Wittr. Mon. (Edog. p. 88. 

Britain. 

plate LXIV, fig. 4i. (Edogonium longatum, parasitio npon another 
species, with oogonia x 400. 

CEdogonlum Tesicatum. {Lyngb) Wittr, Man, (Edog, p, 89. 

Oogonia single, ellipsoid, globose, opening by an operculum, 
with a narrow fissure ; oospores ellipsoid-globose, almost filling 
the oogonium. 

Size. Cells *017-*21 mm. 1^-8 times as long ; oogonia 
•043--045 X -OSl-'Oe mm. ; oospore •037--038 X •041--042 
mm. 

Kirch. Alg. Schles. p. 69. 

Confei-va vesicata Lyngb. Hydro. 144, t. 47, f. D 1. Eng. 
Bot. t. 2476. 

Scotland. 
Plate LXV. Jig. 5. (Edogonium vesicatum, with oogoninm x 400. 

OBdogonlum grande.- £utz. Tab. Phy. in, t. S7,/. 1. 

Oogonia oval-elliptic, nearly twice as long as broad ; oospores 
oval-elliptic, entirely filling the oogonia ; basal cell contracted 
towards the base, then dilated and discoid ; terminal cell 
obtuse. 

Size. Cells -025- -035 mm. 3-4 or 5 times as long ; oogonia 
•1 X *07 mm.; oospore '09 X 'OC)b mm. 

DeBary (Edog. t. 2, f. 1-14. Ral.h. Alg. Eur.iii., 353. 

Scotland. 

Plate LXVI. ^-j. 4. (Edogonium grander with oogonium x 400. 
(Edogoniuxn giganteuxn. Kutz. Phyc. (lerin, p. 200, 

Oogonia single, a little swollen, cylindrically egg-sbaped, 
opening with a pore above the middle ; oospores cylindrically 
ellipsoid, nearly tilling the oogonia (sometimes flask-shaped, 
short neekeil, and then filling the oogonia), epispore delieately 
serobiculate, supporting eells rather swollen. 

SizK. Cells •(i;»--024 mm. 2-i}j tiuR-s as long ; suj^j^orting 
cells •(h'jl-'UO mm. Itj-IJ limes as long; oo,i;oiiia •057-"UG9 x 
•078-' 1U6 mm. ; oospore •()."> 1--U().') x 'OTr)-'!*);} mni. 

Kutz. 'J'ab. IMiyc. iii, t. 37, f. -2. Wittr. .Mon. aOdog. p. 42. 
Kirch. Alg. JSehk'S. p. o'J. 

Vesiculifera lacustris llass. F. W. Alga3 198, t. 52, f. 1. 

CEdogonium lacustre Rabh. Alg. Eur. iii, 35G. 

Plate LXJ'. f'j. 3. (Edojonium gi(/anti'uni, with oogonia x 4(K). 



(EDOGONIACB^. 173 

CBdogonium craBSum. {flats,) Wittr. Goth Sotv, Alg. p. 20, 1 1. 

/. 4-6. 

Oogonia single (rarely twin), obverselj egg-shaped ellipsoid, 
a little swollen, opening by a pore above the middle ; oospores 
ellipsoid, not filling the oogonia. 

Size.— -Cells 'OSd-Obb mm. 2-5 times as long ; oogonia 
•065--07 X •1--125 mm. ; oospore -Oe-'OGe x -OS-'ll mm. 

Wittr. Mon. CEdog. p. 43. Kirch. Alg. Schles. p. 59. 

Vesiculifera craaaa Hass. Alg. t. 51, f. 1. 

Plate IjXVI. fig, 1, (Edogonium orMsum, with oogoniam x 400. 
CBdogonium subsetaceum. Kutz, Spec, p, 368. 

Basal cell dilated and discoid at the base, rather lobed, 
terminal joint obtuse ; oospores broadly oval, golden red, closely 
involved in the oogonium. 

Size. Cells •04-'052 mm. equal or twice as long ; oogonia 
•065 X '055 mm. ; oospore '06 x '05 mm. 

Kutz. Tab. iii, t. 41, f. 1. Rabb. Alg. Eur. iii, 352. 

Deeside (Scotland). 
Plate LXVI. fig. 5. (Edogonium subseUceum, with oogoniam x 400. 

GiNUS 65. BULBOCKCBTE. Ag, (1817.) 

Filaments articulated, branched, joints thickened upwards, at 
or about the apex bearing set», which are straight, hyaline, 
colourless, more or less elongated, bulbous at the base, cell 
membrane usually punctate ; oogonia opening by a lateral pore 
above the middle ; mature oospore red ; monoecious or 
dioecious. 

Reproduction sexual as in (Edogonium, In the dioecious 
species nannandrous (dwarf males). 

The following arrangement of the British speoies ia based on that of 
Prof, Wittrook :— 

BULBOCHCETE. 

Sect. 1. Oogonia globose or sabglobose, patent ; oosporefl with the same 

form, and filling the oogonia. Dicsoions. 

A. Dwarf males unicellular. 

None. 

B. Dwarf males bicellular. 

a. Basal cell of the stem of the male plants shorter than the 
spermogonia. 
B. intermedia, DBary, 
B. polyandra, Cleve. 
B. Brebissonii, £ut», 
B. setigera, Ag, 
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h. Basal cell of the stem of the male plants longer than the 
sperm ogonia. 
B. gigantea, Pring, 
Sect. 2. Oogonia ellipsoid or sobellipsoid ; oospores of the same form, 
filling the oogonia, epispore longitodinally costate, costss more or less 
crennlate. 
Sob-Sect. 1. Species monoecioos. 

B. mirabilis, Wittr. 
Sub-Sect. 2. Species dicBcioos. 

A. Dissepiment of supporting cell obsolete, 

B. pygmoea, Pring. 

B. Dissepiment of supforting cell present. 

B. insig^is, Frings, 
B. rectangalarls, Wittr. 
Species of which the organs of fructification are imperfectly known. 
B. gp:ticilis, Frings. 

Section 1. Oogonia globose, or subglobose ; dioecious. 

B. Dwarf males bicellular. 
BnlbochcBte intermedia. DeBary (Edog. 72, t A, f. 1-7. 

Oogonia somewhat depressedly globose, seated beneath the 
androsporangia, dissepiment of the supporting cell in the 
middle ; epispore delicately crenulate (rarely seen) ; andro- 
sporangia 1-2 celled, epigynous, rarely scattered, dwarf males 
seated on the oogonia, stem slightly curved. 

Size. Cells 'OIT-'OIQ mm. 1^-3 times as long ; androspore 
cells -013 X -01 mm. ; oogonia •04--048 X •031--04mm. ; dwarf 
males -OOO-'Ol x •024-026 mm. 

Wittr. Moil. CEdoi^. p. 44, t. 1, f. 18. Kirch. Alg. Schles. 
p. 60. Rabli. Alg. Eur. iii, 358. 

Britain, Ireland. 

Plate LXVII. jig. 1. Bnlbochoete intermedia, with oogonia, after 
DeBary x 400. 

Bulbochoete polyandza. Cleve. Wittr. Disp. p. 140. 

Idio-anilrosporous. Oogonia snb-depressedly globose, seated 
beneath terminal seta3 or vegetative cells ; disse})iment of sup- 
porting cell above, or rarely about the middle ; epispore deli- 
cately crenulate or nearly even ; androsporangia 4-10 celled ; 
dwarf males seated on the oogonia, stem a little curved. 

8izE. Cells •015-'02 nun., 3-5 times as long; oogonia 
•035--046 X •032-'038 mm. ; androspore cell •U13--014 x 
•012--015 mm. ; dwarf males 'OOS-'OOO x -023 mm. 

Wittr. Mon. CEdog. p. 46, t. 1, f. 19/20. Kirch. Alg. Schles, 
p. 61. 

Britain, Ireland. 

Plate LXVII. fig. 2. Bulhochccte polyandray with oogonia ; 2a, with 
androBi orangia x 400. 
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BulboohcBte Brebissonii. Kutz. lab, Phyc. it, 19, t. 86. 

Oogonia obcordate-globose, truncate below, erect, seated 
beneath terminal setae or androsporangia, dissepiment of sup- 
porting cell low, epispore delicately crenulate ; androsporangia 
2-3 celled, scattered or epigynous ; dwarf males seated on the 
oogonia, rarely around it, stem straight, or nearly so. 

Size. Cells •017-02 mm. by 3-4^ times as long; andro- 
epore cells -015 x 'OIS-'OIS mm.; oogonia •042-*05 x 
•037--045 mm. ; dwarf males -Ol-'Ol 2 x •028--033 mm. 

Wittr. Mon. (Edog. p. 46. Rabh. Alg. Eur. Exs. 1055. 
Rabh. Alg. Eur. iii. 859. 

Ireland. 

Plate LXV2I, fig, 3. Bulhochceie Brebissonii, with oogonia, and dwarf 
males x 400. 

BulbochcBte setigera. Aff, Syn. Alg, Sca/n, p, 71. 

Oogonia depressedly, somewhat quadrangularly globose, 
seated beneath terminal setae, or beneath androsporangia ; mem- 
brane of the oogonium after fertilisation thickened ; dissepiment 
of supporting cell a little above the middle, or at the middle ; 
epispore granulated ; androsporangia scattered or epigynous, 
bicellular; dwarf males seated upon or about the oogonia, stem 
straight. 

Size. Cells •025-'028 mm., 2J-5 times as long ; andro- 
spore cells •018--02 X •014--018 mm. ; oogonia •075--08 X 
•06--065 mm. ; dwarf males, •012--013 X •034--036 mm. 

Wittr. Mon. (Edog. p. 47. Prings. Beitr. 72, t. 6, f. 3. 
Kirch. Alg. Schles. p. 61. Rabh. Alg. Eur. iii., p. 358. Hass. 
Alg. t. 54, f. 1-4. Eng. Bot. ii. t. 2472. Eng. Fl. y, p. 350. 

Confei-va vivtpara Dillw. Conf. t. 69. Eng. Bot. i, 2086. 

BulbochoBte Rothii Gray. Arr. 1, 321 (?). 

Britain, Ireland. 

Plate XLVIIL fig, 1. BtUboeheete setigera, with oogonia and dwarf 
males ; a, b, c, development of young plants x 400. 

BnlbochcBte gigantea. Prings, Beitr. 71, i, 6,/. 1. 

Idio-androsporous? Oogonia rather depressed obcordate- 
globose, seated beneath terminal set«, rarely beneath vegetative 
c<*ll8 ; dissepiment of supporting cell at or a little above the 
middle ; epispore verrucose ; dwarf males a little longer than 
the oogonia, and seated upon it ; stem twice as long as the 
spermogonium, arcuate. 

Size. Cells •024--027 mm. by 2-3 times as long; oogonia 
•062--066 x •051--058mm.; stem of dwarf males •011--012 X 
•04--045 mm. ; sperm, cell -QIS-OU x •02--022 mm. 
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Wittr. Mon. (Edog. p. 48. Kirch. Alg. Schles. p. 61. 
Rabh. Alg. Eur. iii., p. 357. Quart. Journ. Micr. Sci., 1866, 
p. 276. 

Britain, Ireland. 

Plate L XV III, Jig, 4. BtUbochoete gigantea^ with oogonium and 
dwarf male x 400. 

Section 2. Oogonia ellipsoid or subellipsoid. 

Sub-Section 1. Species moncBcious. 

BulbochcBte mirabills. Wittr, Disp, (Edog. 137, t, 1, /. 8, 9. 

Oogonia ellipsoid, or rather oblong-ellipsoid, patent, or rarely 
erect, seated beneath terminal setae or vegetative cells ; spermo- 
gonia 2-4 celled, erect (rarely patent), sube|)igynous, or 
scattered. 

Size. Cells •016-02 mm. 1^1 1 times as long ; oogonia 
•027--035 X •046--056 mm. ; sperm, cell •01--012 x •007--009 
mm. 

Wittr. Mon. (Edog. p. 50. 

Britain, Ireland. 

Hate LXVIIL fig, 2. Btdbochcete miralnlu, with oogonia and 
androsporangia x 400. 

Sub-Section 2. Species dioecious. 
Bulbochoete pygmoea. Wittr. Disp. (Edog. p. 141. 

Oogonia ellipsoid, patent, seated beneatli terminal setas, or 
vegetative cells, in longitiulinal section ratlier quadrangular; 
androsporangia scattered, dwarf males seated about the oogonia. 
(Filament at first short, and curved.) 

Size. Cells •012-"015 mm. x a third part shorter or equal; 
oogonia •023-'025 x •034-'04 mm.; stem of dwarf males 
•011--012 X -OIS-'OIS mm.; sperm cell •007--0075 x 
•007--0075 mm. 

Wittr. Mon. (Edog. p. 52. Quart. Journ. Micr. Sci. 1870, 
p. 89. 

Bulhochcete pygmceaj ft. minor^ Prings. Beitr. p. 74, t. 6, f. 
10. 

Ireland, Britain. 

Plate LXVIIL fig. 5. Plant of Bulbochoete pygmoea, with oogonium 
and (a) section of oospore x 400. 

Bulbochoete insignis. Prings. Beitr. 72, t. 0, f. 7. 

Oogonia ellipsoid, patent or erect, seated beneath andro- 
sporangia or terminal setiD ; epispore delicately transversely 
striate ; androsporangia ej»igynou^, or rarely scattered ; dwarf 
males seated about or upon the oogonia. 
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Size. Cells •02-*025 mm. 2^^ times as long; oogonia 
•046--05 X •07--1 mm. ; androspore cell -016 --02 x •02--025 
mm. ; stem of dwarf males -On-'OIO X •029--031 mm. ; sperm, 
cell -01 --Oil X •0075--008 mm. 

Wittr. Mon. (Edog. p. 55. Kirch. Alg. Schles. p. 62. 

Rabh. Alg. Eur. ill. 860. 

Bulhochcete Fringsheimiana Arch. Proc. Dubl. Micro. Club p. 
38, t. 4. 

Ireland. 

Plaie LXFII, Jig, 4. Bulhochcete imignitf with oogoniom and dwarf 
male x 400. 

BulbochcBte vectangulazia. ff^ittr, Disp. (Edog, p. 142. 

Oogonia ellipsoid, patent, or rarely erect, seated beneath 
terminal setas, or androsporangia, or rarely beneath vegetative 
cells; androsporangia scattered or epigynous ; vegetative cells 
somewhat rectangular in longitudinal section (horizontal divi- 
sion of vegetative cells often occurs). Branches of the plant 
few and very long ; dwarf males seated about or upon the 
oogonia. 

8iZE. Cells '01 9-'023' mm., 1 J-2 times as long; oogonia, 
•03--039 X •048--055 mm.; androspore cell •015--016 x •016--027 
mm. ; stem of dwarf males 'OIS-'OIS X '022-*027 mm. ; sperm, 
cell •008--0095 x •0055--0065 mm. 

Wittr. Mon. (Edog. p. 56, t. 1, f. 22-24. 

Ireland. 

Plate LXVI2L fig, 8. BulboeluBte rectanguUmtf with OQC^nia and 
dwarf male x 400. 

Species of which the organs of fructification are imperfectly 

known. 

BulbochcBte gvacills. Prings, Beitr, 74, f. 6,/. 9. 

Monoecious (?). Oogonia oblong-ellipsoid, patent or rarely 
erect, with vegetative cells above ; supporting cells without 
dissepiment (?). 

8izK. Cells 013-014 mm., 1^ to 1^ times as long ; oogonia 
•021 -024 X •049--054 mm. 

Wittr. Mon. (Edog. p. 57. Rabh. Alg. Eur. iii., 859. Quart. 
Journ. Micr. Sci. 1870, p. 89. 

Ireland. 
Plate LXVI. fig. 9. Bulbochoste ^ractli«, with oogoniam x 400. 
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Family VI. ULOTRICHB^. 

AlgSB growing either in fresh water ( Vlothrix), or marine or 
Bub-marine {Hormiscid), or terrestrial {Bormiditan^ Schizo- 
gonium), either of a bright green or yellowish green colour. 
Threads yery shortly articulate, simple, very rarely dividing into 
single branches, free, now and then laterally connate in bands 
{Schizogonium). 

Primitive cells always many times longer than their diameter, 
after repeated division equal, or shorter (rarely a little longer), 
all fertile. Cell-membrane either thin {Ulothrix, Hormidium) 
or thick, sometimes very thick, and distinctly lamellose {Hor^ 
miscia). Cell-contents at first effused, parietal, including a 
starch granule, after simple or repeated division transmuted 
into gonidia. 

Oonidia of two kinds, Jdacrogonidia sphserical, ovoid, or 
ovate-oblong, rounded at one pole, and acute at the other, fur- 
nisheil with 2 or 4 vibratile cilia, often germinating in the 
mother-cell without sexual fertilization. Microgonidia much 
smaller, of similar form, furnished with two cilia at one ex- 
tremity. Both^iuds of zoogonidia produced within the cells of 
the threads, emitted either by a poriform opening in the mother- 
cell, or by the splitting or breaking up of the mother-cell. 

For detailed information on this family consult Braun's " Rejuvenes- 
cence" (Ray Society), pp. 148, 161, 184, 208, 223 ; Dr. A. Dodel, *' die 
Kraushaar-Alge," V'lothrix zonata, in Prinj^^sheiure *' Jahrbucher," t. x ; 
Cicnkowfiky " Zur Murpholoj^'ie der Ulotricheen " (1870) ; Thuret, in 
•* Ann. dcs Sciences Naturelies," xiv. (1850), p. 222 ; and Dr. Braxton 
Hicks, in " Quarterly Journal of Microscopical Science," 18G1, p. 157. 

Genus 66. HORMXSCXA. Ares. (1866.) 

Articulate thread fixed by the basal cell, which is attenuated 
downwards; simple, or now and then emitting branclilets. 
Colls abbreviated, enclosed by a thick CL'll-mombrane, which is 
often manifestly lamellose. Ccll-contonts green, jiarietal, 
including an amylaceous granule. 

Propagation by macrogouidia and microgonidia. — Rabh, 
Alg, Eur. in. 3G1. 
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The filaments are sometimes cylindrical, sometimes tomlose like a 
rosary, in consequence of the barrel-like inflation of the separate cells ; 
sometimes stretched ont, sometimes frilled and interlacing each other, 
with a relatively thicker stratified membrane. Vegetative or asexual re- 
production is efiEected by macrozoospores, which originate 1-4 in a cell, 
and after becoming covered with a transparent bladder make their exit 
chrough an opening formed in the lateral wall of the mother-cell. The 
macrozoospores are of a thick, short, pear.shape, furnished with four 
cilia, a coloured spot, and a contractile vacuole. After a time they 
come to rest, and fixing themselves by the mouth end, they lose their 
cilia and envelope themselves in a membrane. The fixed end developes 
into a root-like, colourless organ of attachment; the free end growing 
into a club-shaped plantlet, through the cell, dividing into two by a cross 
partition, and each of these again in two, and so further. Sexual repro- 
duction arises through repeated bipartition in each cell, from 8-32 and 
more, smaller microzoospores being produced. They have only two 
cilia, and after a swarming for a time they conjugate laterally in pairs, 
forming a zygospore, which attaches itself by the end corresponding to 
the mouth of the raicrozoospore. It grows very slowly, and finally 
breaks up by the simultaneous division of its plasma into 2-14 swarm- 
spores, which constitute the beginning of a new sexual generation. If 
any of the microzoospores remain behind in the mother cells, they are 
able, without copulation, to germinate and grow into independent plants 
which may be seen singly or in groups projecting from the mother- 
cells. 

Hoimiflcia monilifonnU. {Kutz,) Babh. Alg, Eur, iii.,B6U 

Pale green, more or less crispate, often mixed with other 
Algae ; cells equal or a little shorter than their diameter ; cell- 
membrane thick, colourless, somewhat lamellose, more or less 
constricted at the septa. 

Size. Cells 'Oll-'Oli mm. diam. 

Ulothrix monilifonnisy Kutz. Tab. Phy, ii., t. 88. Kirch. Alg. 
Schl. p. 76. 

In swamps, amongst Sphagnum, &c, 

Plate LXX. fig. 1. Portions of threads of Hormisda moniliformis 
X 400 diam. 

Hom&lscia lonata. (Web, ^ M.) Aretch. Obt,p, 12, 

More or less bright green, mucous, two or three feet long, 
often less, either floating or interwoven, sterile cells equal, or 
half their diameter ; fructiferous cells usually a little longer 
than broad ; cell-membrane thick, slightly constricted at the 
septa. 

Size. Cells •012--04 mm. ; macrozoospores -Ol^-'OlSx'Ol 
•012 mm. ; microzoospores 'OOS-'Ol x •004-'007 mm. 

Rabh. Alg. Eur. iii., 362. 

Ulothrix zonata, Kutz. Tab. Phy. ii., t. 90, f. 2. Kirch. Alg. 
Schl. p. 76. Dodel in Prings. Jahrb. t. x., pi. i.-viii. 

Lynghya zonata, Hass. Alg. 220, t. 59, f. 1-6. 

2 o 
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Conferva zonata, Web. & Mohr. in Ag. Syst. p. 90 ; Harv. 
Man. 126. Eng. Fl. v., p. 351. Mack. Hib. 224. Dillw. 
Conf. Syn. p. 41. Johnst. Fl. Berw. ii., 254. Gray Arr. i., 
811. 

Conferva luhrtca^ Dillw. Conf. t. 47. 

Conferva lucens, Eng. Bot. i,, 1. 1655 ; ii., t. 2475. 

In ditches, ponds, swamps, &c. 

PUUe LXIX. fy, a. | r^Yxreada in ordinary condition. 

tf c. Portion of a thread with one macrozoospore 
in each cell showing the red spot. 

f, d. Haorozoospores free with foar cilia. 

u e. Macrozoospores in the resting state. 

f, f. Macrozoospores germinating. 

tt a. Plaritlet of six cells. 

M %. Threads with ripe microzoospores. 

V, h2. With macro and microzoospores. 

t> t. Microzoospores free with two cilia. 

tt k» Microzoospores in conjugation. 

M /. Besting zygospores, the resnlt of the conju- 
gation of pairs of zoospores. 

M fn. Portion of threads with growing plantlets 
arising from nncopnlated microzoospores 
left behind in the mother-cells. 

„ n. Three healthy zygospores, 8 months and 9 
days old. 

», 0. Zygospore contents differentiating. 

M p. „ in a later stage. 

,, q, „ very large in two positions, show- 

altogether 10 zoospores. 

,, r. ,, with zoospores elongated. 



Hozmiscia aequalis. {Kutz) llahh. AJg. Eur. in., 363. 

Yellowish-green, cells equal, or a little longer than their 
diameter ; cell-membrane, rather thick. 

var. catenaeformis. Kutz. 

Rather thicker than in the typical form ; cells a little longer 
than their diameter ; cell membrane thick, striate, manifestly 
constricted at the septa. 

Size. Cells •012--018 mm. diam. 

Ulothrix cpqttaliSj Kutz. Tab. Phv. ii., t. 89, f. 1. Kircb. 
Alg. t^chl. 7G. 

Ulothrix catenccformiSj Kutz. Tab. Pby. ii,, t. 89, f. 2. 

In ditches and streams (mostly rapid) attached to aquatic 
plants. 

Pldfe L XX. fig. 2. Portions of threads of Il<>r)fiisria cafrnafor)ni.s 
X 4()0 diam. 
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Hormiscia speciosa. {Carm.) liabh, Alff, JEur. ni.^sed. 

Dark green, 1-2 inches long, threads often crispate, cells 2-4 
times shorter than their diameter, fructiferous cells subglobose. 

Size. Cells •043--048 mm. diam. 

Ulothrix speciosa^ Kutz. Tab. Phy. ii., t. 93. 

Lynghya speciosa, Carm. Alg. App. ined. Hary. Phyc. 
Britt. t. 186 B. Brit. Fl. ii., 371. Wyatt Alg. Danm. No. 
196. 

In brackish and fresh water. 

^ Scarcely any good features whereby this can be distingaished from H» 
bicdor, 

Plate LXX, fig, 3. Portions of threads of Hormiscia speciosa X 400 
diam. 

Hormiscia bicolov. (Eng, Bat, i., t. 2288.) 

Bright green. Tufts very long, one foot or more ; articula- 
tions two to three times shorter than their diameter, pectinate ; 
cell membrane thick, distinctly lamellose. 

Size. Cells *0d mm. diam. 

Ulothrix crispa^ Kutz. Tab. Phyc. ii., t. 92, f. 4. Kutz. Spec. 
348. 

Conferva bicolor, Eng. Bot. i., t. 2288. 

Tyndaridea bicolor, Eng. Bot. ii., t. 2508. Eng. Fl. y., 361. 

Ulothrix bicolor, Ralfs, Alg. Exs. No. 13. 

(?) Sphceroplea crispa, Berk. Glean, t. 3, f. 1. Hary. Man. 
144. 

Lyngbya cnspa, Jenner Fl. Tonb. Wells, 188. 

In fresh water. 

Whether this be really the Sphceroplea crispa of " Berkeley's Glean- 
ings " seems open to reasonable doubt. 

Plate LXX. fig, 7. Portion of thread of Hormiseia bicolor with 
microzoospores in lower cells X 400 diam. 



Gsif. 67. ULOTH&ZX. Kuiz, (1845.) 

Threads articulate, simple ; articulations short, sometimes 
shorter than their diameter, rarely a little longer ; cell mem- 
brane thin, often very thin, very rarely lamellose. Cell contents 
effused, green, parietal, inclosing an amylaceous granule. 

The slight differences between this genns and Hormiscia seems 
scarcely sufficient to maintain them as distinct genera. 
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Ulothrix TarUbiUs. Kntz. Tab, Phyc. ii.,t. 85,/. 3. 

Pale green ; cells equal or a little longer than their diameter, 
rarely twice as long ; cell-contents at first always contracted in 
a quadrate manner. 

Size. Cells OOS-'OO? mm. 

Eahh. Alg. Enr. iii. 

Ulothrix subtiliSy var. c. variabilis^ Kirch. Alg. Sch. 77. 

In ditches and slow streams. 

The view entertained by Kirchner that this and U. tenerrima are 
only varieties of Ulothrix subtilis is probably correct. 

Plate LXX. fiq, 4. Portions of threads of Ulothrix variabilis X 400 
lam. 

Ulothrix tenerrima. Kutz. Tab, Phy. ii., t. 87, /. 1. 

Pale green, or yellowish-green, lubricous ; cells mostly equal 
in length and diameter, now and then a little shorter. 
Size. Cells •007--01 mm. 
Rabh. Alg. Eur. iii., 866. 
Ulothrix subtilis, var. e, tenefrima, Kirch. Alg. Schl. p. 77. 

In ditches, turbaries, &c. 

Plate LXX.fg. 5. Portions of threads of Ulothrix tenerrima X 400 
diam. 

Ulothrix tenuis. Kutz. Tab. Phyc. ii., /. 80, /. 1, his. 

Dark frrcoii, attacliccl, from lialfto two or three inches long, 
inucons, cells equal or 2-4 times shorter than their diameter, 
cell meml)rane thin, homogeneous. 

HizK. Cells •O17--02Gmm. 

Kabli. Alg. Eur. iii., 3CG. Kirch. Alg. Schl. p. 78. 

In ditches and streamlets. 

Plate LXX. Jig. G. Portions of tLreads of Vlothnx tenuis X 400 
diam. 

Ulothrix (Hozmidium) zadicans. Kut:. Tab. rhijr.u.,t. 95, /". 3. 

Yellowish Ln'cen, rather riLrid, denselv inter\^oven in a soft 
velvety green stratum, cells either nearly equal cv 2-3 times 
shorter than their <liameter. 

Size. Cells -OOTrH-OOHr) mm. 

]{alth. Alg. Eur. iii.. P»G7. Kirch. Alg. Schl. p. 77. 

lloiniidiinn inuralr^ Kutz. riiy. Cerm. ]\ 193. 

LijiKjhfjn muiulis, A\^. Syst. ]>. 74. luig. Fl. v , :*.70. Ilass. 
Algl 221, t. 59, f. f. Eng. Dot. ii., t. 2522. Jenu. Tunh. 
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Wells, 188. Harv. Man. 160. Johnst. Fl. Berw. ii., 259. 
Mack. Hib. 238. 

Conferva muralis, Dillw. Conf. t. 7. Eng. Bot. i., t. 1554. 

Humida muralis, Gray Arr. i., 282. 

Oscillatoria muralia, Grev. Fl. Ed. 304. Fl. Dev. ii., 57. 
Huok. Fl. Scot, ii., 79. 

On the naked ground, rocks, walls, &c. 

Eutzing bas in some of his works applied to the terrestrial species of 
Ulothrix the generic name of Hormidiumj which is only of sectional 
value. 

PkUe LXXI. Jig. 1. Portions of threads of Ulothrix radicans 
X 400. 

Ulothrix (Hormidinin) parietina. {Vauch.) Kutz, Tah.Phyc, ii., 

i. 97,y. 1. 

Bright yellowish green, flexuous and interwoven, cells half 
as long as broad, cell membrane thin, hyaline, homogeneons. 
Size. Cells •009--016 mm. 

Rabh. Alg. Eur. iii., 367. Kirch. Alg. Schl. p. 78. 
Iformidium panetinum, Kntz. Phyc. Germ. p. 193. 

On walls, trunks, <&c. 

Plate LXXI, fig. 2. Portions of threads of Ulothrigs parietina 
X 400 diam. 

Gen. 68. 8CHIZ0O0HIUM. Xutz. (1843.) 

Threads as in Ulothrix, or in many places laterally connate 
(duplicate or triplicate), or by cellular division in two directions 
forming narrow flat bands, which are more or less crispate. 

In 1861 Dr. Braxton Hicks indicated his belief that Schizogonium was 
only a condition of Vlothrix in which the threads had become connate, 
of which Prasiola was only a frondose form. He says, " the whole of 
these changes are so palpable, can be obseiTed so constantly, and are, 
at the same time, so simple in their relations to one another, that one 
can scarcely imagine how they can have been separated, not only into 
distinct species, bnt into different families of i^lgsD. Thns the linear 
stage is called Lyngbya (Ulothrix) ; the early stage of collateral seg- 
mentation, the ikhiioganivm ; the adult stage, the PraMola ; while the 
gonidial growth has been classed nnder FalmeUacea." And again, 
** the only real difference between the first two is, that whereas Lynghya 
(Ulothrix) is a tube containing distinct cells within, which, when old 
undergo collateral subdivision, to form a band of two, four, or eight 
rows of cells, Schizogonium is a band of two or eight rows of cells, 
which, when young was but a single row, contained in a tube, which 
is only two different ways of stating the same facts. The comparison 
of the last two is of the same kind. For as I*rastola, when old, is com- 
posed of many row»» of cells, but which arose from a single row, there 
must have been a time in its life when it had two, four, or eight 
rows, and thus have been a Schizogonium, for there ii no other 
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structural difference between the two." The whole of the commnnioa- 
tion from whence the above is quoted is worthy of attentive pemsa), 
at least in so far as the relations between Ulothrix and Sckizogoniftm 
are concerned. It is entitled ** On the Diamorphosis of Lyngbyay fto.," 
iu the " Qaart. Journ. of Microscopical Science " for 1861, pp. 157-166. 

Schiiogonium murale. Kutz. Tab, Phyc, ii., t. 98,/. 1. 

Dark green, forming a broadly expanded soft velvety 
stratum, threads sometimes free, here and there two or three 
united, cells 2-4 times shorter than their diameter, pectinate, 
often crowded, sometimes interrupted, cell membrane rather 
thick, colourless, slightly undulated and constricted. 

Size. Cells -OlS-'OlSmm. 

Rabh. Alg. Eur. iii., 368. Kirch. Alg. Schl. 78. 

On moist walls and naked ground. 

Plate LXXL fig, 3. Portions of threads of Schizogonium murale 
X400diam. 



Family VII. CHROOLBPIDB^. 

Aerial algae, coloured golden yellow, orange or red -brown, 
when dry often becoming greenish grey ; more or less fragrant 
with the odour of violets. Threads articulate, variously 
branched, cell membrane thick, or somewhat thick, firm, almost 
cartilaginous, collected in minute tufts, or densely interwoven 
in a tliin or thick tonientose stratiiin. Cell contents oily or 
granulose, cither red, orange, or yellow brown, growing paler 
after death. 

Propagation by zoogonidia, produced in proper cells 
(sporangia) which are terminal, or by prolilication formed 
laterally. Zoogonidia oblong-oval, furnished at one extremity 
with two vibratile cilia.— 7?(//y/^ Alg. Eur. in., 371. 

Gen. 09. CHROOLEPUS. Ag. (1824.) 
Characters the same as given above for the family. 

There appears to ns no occasion or justification for the substitution 
f)f TrmtepoJiUa for the above generic nnnie as some authors have 

done. 

The folio-win^: is an abstract of tlic jri^ccss of rei-nxluction. as ob- 
served hv Pr. Cn.-~|.nry. {}• /oro . >rj/ . -s, l,s')S). " The aj.ical cell of 
the threads has cl'u n" a ulchr.iar cr ] nlvinai e a]'] ( rdage, of a liighly 
lefraclive naiuie, fiiriiisli(d w \\\\ naiis\rr.-(> AvrinKhs, and fre(iuently 
also with a i)rotiih(>raiicc- at tlic to)'. '1 lie \\ hoh' cavity of the cells is 
tilled with granular matter, nustly of a hrownish reil colour, but it 
frequently hai)pcns that the inner granules only are browUit^h red, 
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whilst the outer ones are green. The reddish brown granules seem 
to be oil drops A srreat number of the threads terminate with a globose 
much thickoued coll, which subsequeutly beoomas the mother oall of 
the zoospores This mother cell is rarely found in the middle of the 
threads. Occasionally, but still more rarely, the cell immediately under 
the mother cell elongates itself sideways and upwards into a thread. 
The mother cell of the zoospores, when it forms the terminal cell of 
the thread, bears a couioal mass of gelatine, often of oonsiderable size, 
which, however, is seldom on the crown of the cell, but usually at its 
side. In those mother cells in which the zoospores are about to escape 
a division of the contents into small oval cells is clearly perceptible, 
and at the side, or near the top, the wall is extended into a short 
papilla. The contents emerge in the form of a well defined vesicle, 
with the zoospores penetrating through the ruptured papilla, some- 
times, however, no vesicle is formed. A few moments after emerging 
the vesicle bursts, doubtless by absorption of water, and the zoospores 
swim about in every direction. The remnants of the vesicle are of a 
gelatinous nature. The escape of the zoospores was observed from nine 
in the morning till four in the afternoon, and seems to depend not upon 
the influence of light, but solely upon the effect of moistening with 
water. The zoospores are very small, 'OOSo-'OOSS mm. They are 
filled with reddish brown granular matter, the apex alone being free 
and hyaline ; there are two cilia, about three or four times as long as 
the spore. The apex with the cilia is directed forwards. They rotate 
perpetually whilst swimming; their motion being so rapid as to prevent 
a clear view of them, except when stopped by some obstacle, or when 
their motion is becoming retarded. The cell is surrounded by a olear 
highly refractive border looking like gelatine, but which may be only 
an optical appearance. After continuing in motion for about an hour 
the zoospores become sluggish, sink, become globular, elongate them- 
selves, and shortly a division of the cell takes place by a transverse 
septum. Some reddish brown granules usually remain behind in the 
empty mother cell, and in the remnant of the vesiole. Oftentimes 
some zrx>spores cannot emerge from the mother cell, and then they 
sometimes germinate in it. These observations were made on a variety 
of Chroolepus aureus. Quart, Joum. Micro, Science, viii. (1860), p. 
159. 

Chzoolepns auvens. (Linn), Kutz, Tab, iv., i, 93. 

Golden red or orange. Threads either collected in small 
tufts, or spreading in a soft silky stratum, sometimes intricately 
and densely expanded and rery much branched. Cells as long, 
or two to three times as long as their diameter. 

Size. Cells •01-'012 mm. diam. Zoosporangiam '02 x 
•03 mm. 

Eng. Fl. v., p. 380. Eng. Bot. ii., t. 2528. Har7. Man. 
189. Mack. Hib. 246. Rab. Alg. Eur. iii., 371. 

Conferva aiirea, Dillw. Conf. t. 35. 

Bt/88U8 anrea, Eng. Bot. i., t. 212. Lightf. Fl. Scot. p. 1002. 
Hull Br. Fl. 307. Relhan Cant. 446. Huds. Fl. Ang. 606. 
Sibth. Ox. 338. Purton Midi. Fl. ii., 606. Ray. Syn. 56, No. 
6. Abbot Bedf. 276. With. Arr. iv., 144. 

Ceramium aureum, Hook. Fl. Scot, ii., 86. 

Amphicomum aureum, Johnst. Fl. Berw. ii., 243. 
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Trentepohlia aurea, Ag. Syst. p. 36. 

Ectocarpus aureus, Lyngb. Hydro. Daa. t. 44. Qrev, Fl. 
Ed. 315. 

On walls, rocks, chips, bark, &c. 

Plate LXXII. Jig. 1. Portions of filaments X 400 a, zoospor- 
anginm ; b, zoospore; c, same at rest ; <f, germinating zoospore. 

Chzoolepns odoratns. {Lyngb.) Ag. Syst, 35. 

Stratum thin, rather tomentose, rufous -tawny (when dry 
cinereous, becoming greenish). Threads and branches abbre- 
viated, erect, parallel, flexuously curved, torulose ; cells equal 
or twice as long as their diameter. 

Size. Cells •02-'025 mm. diam. 

Eng. Fl. v., 381. Harv. Man. 190. Rabh. Alg. Eur. iii., 
372. 

Conferva odorata, Lyngb. Hydr. Dan. t. 57. Johnst. Fl. 
Berw. ii., 245. 

On the bark of various trees, especially of Birch and 
Poplar. 

Plate LXXII. fig. 2. Portion of thread of Chrooleptts odoratns x 400. 

Chzoolepns lolithus. {Linn.) Ag. Syst. p. 84. 

Stratum thin, or a line thick, reddish-orange, glaucous or 
dirty greenish when dry, threads and branches elongated, rather 
dichotomous, variously curved, ascending ; cells one and a lialf 
or three times as long as their diameter, in the upper portion 
of the branches reaching to double that proportion. 

8izE. Cells •025-'04 mm. diam. Zoosporaugium '05 mm. 
diam. 

Eng. Fl. v., 380. Eng. Bot. ii., p. 189. Harv. Man. 189. 
Mack. Hib. 24G. Rabh. Alg. Eur. iii., 373. 

Jhjssus loUthus, Linn. Spec. Iij38. Hull. Br. Fl. 308. 

Olivia riolacea, Gray. Arr. i., 350. 

Trentepohlia lolithus^ Wallr. Comp. iv. 151. 

On rocks, in moist places. 

Plate LXXII. fg. 4. Portion of thread of ChrooJepus lolithus X 400; 
</, zoosporangium x "lOO. 

Chzoolepus ilicicolus. Kng. Bot. u., t. 2521). 

Filameiits erect, alternately brancheil, forming' tnfts of a 
permanent ta\vny-yello\v. Cells nearly as loni,'- as broad. 
Si/K. Cells about '03 nun. diam. 
Cofi/ervd ilicicola, Eng. Bot. i., t. 1(539. 
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Chroolepus aureus, Eiig. Fl, v., 380, in part. 
On Holly bark. 

Included in Harvey's Manual (p. 189) under Chroolepus 
aureus. Figured from the original specimen. 

FUUe LXXIL fig, 6. Portion of thread of Chroolepus ilieicolus 
X400. 

Chzoolepns lichenicolus. Ag, Sytt, 34. 

Tufts red-orange ; threads erect, tufted, alternately branched, 
rigid ; cells slightly tumid, as long as broad. 

Size. Cells '012 mm. diam. Zoosporangium about '015 
mm. diam. 

Eng. Fl.v., 381. Eng. Bot. ii. t., 2530. Harv. Man. 190. 
Mack. Hib. 247. 

Conferva lichenicola, Eng. Bot. i., t. 1609. Dillw. Conf. p. 
56. 

Chroolepus ahietinum, Rabh. Alg. Eur. iii., 372, in part. 

On Lichens and old trees. 

Figured from the original specimens. 

Plate LXXIL fig, 3. Portion of thread of Chroolepus oMetinum, 
var. lichenicolus X 400. • 

Species Excluded, 

Chzoolepns Amottii. Earv, Man, p. 191. 
This is a fungus, Antennaria Amottii^ Berk in Herb. 

Chzoolepus ebenea. Ifarv, Man,p, 189. 

Conferva ehenea, Dillw. Conf. t. 101. 
Byssus nigra, Eng. Bot. i., t. 702. 

Probably a species of Helminthosporium, 

Chzoolepus melaenus. Carm, in Harv, Man, p, 189. 

Conferva melaena, Lyngb. Hydrot. 57. 
Apparently a Torula, 

Chroolepus mesomelas. Carm. in Harv, Man, p, 189. 

Tointla mesomela, Carm. Alg. App. 

We have seen no specimen, but it would appear from descrip- 
tion to be Helminthosporium, 

2 D 
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Family VIII. CH^TOPHORACE^. 

Aquatic or swamp-living algae, rarely terrestrial, monoecious 
or dioecious. Articulate filaments yarious, often dichotomously 
branched, not rarely fasciculately branched, accumulated in 
tufts or pulvinules, nestling in a somewhat fluid or firm gela- 
tinous mucus, or constituting, for the most part, a filamentose, 
rarely a somewhat foliaceous thallus (formed from a single 
stratum). 

Propagation by oospores after sexual fecundation, or by zoo- 
gonidia ; the latter produced singly, or by the division of the 
cytioplasm, or contents of the sporangium, into eight or sixteen. 

GexNUS 70. MICaOTHAMHIOH. Nag. (1849.) 

Articulate filament dichotomously or trichotomously branched, 
now and then very much branched, straight, with the terminal 
cell obtuse, or nearly so, afterwards swollen, forming a sporan- 
gium. Cell contents effused, containing scattered amylaceous 
granules. Propagation by zoogonidia. Plants microscopical, 
more or less with a gelatinous investment. 

Micftothamnion Texatov. Che, in Qrevillea xi., p. 75. 

Filaments erect, very slender, dichotomously branched, more 
or less growing in tufts. Cells cylindrical, longer than broad, 
not at all constricted at tlie joints, dissepiments scarcely visible. 
Cell membrane thin, pellncicl. 

Size. Cells about '003 mm. diam. 

Attached to aquatic plants in clear springs, &c. 

A very delicate plant, first found by ^fr. Turner in Yorkshire, and 
since detected in several localities in England. Very much more slender 
than M. stf'icfuisimut7i- 

Plate LXXIII. fig 1. Filaments of Microthamnion vexator X 400. 
«, tufts of plants natural size. 

Genus 71. STX6E0CL0NXUM. Kuiz, (1843.) 

Articulate threads simply branched, branches and branchlets 
scattered, rarely a})proximate in a fasciculate manner, acute at 
the apex, sometimes attenuated into a colourless bristle, at times 
extended very long, at other times furnished with shortly 
subulate branches. Cell membrane very thin and h}aline, homo- 
geneous. Cell contents ^vith tlie thloroph}ll arranged in 
transverse bands. 
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Propagation by oospores or zoogonidia, the latter formed by 
division (4-16) of the cell contents, each zoospore furnished with 
a red parietal spot and four yibratile cilia. 

Stigeoclonium thermale. Braun in KiUz. Spec. p. 352. 

Bright green, very much branched in a fasciculate manner, 
somewhat creeping at the base, filaments and branches attenu- 
ated upwards to the cuspidate apex, branchlets for the most 
part alternate, rather remote, nearly erect or somewhat diver- 
gent, setiform, joints variable in length, at the base of the 
filaments equal or twice as long as the diameter, becoming 
turgid, in the upper part of the branchlets 3-5 times as long as 
the diameter ; chlorophyllose bands broad, sometimes effused. 

Size. Cells -012 mm. 

Rabh. Alg. Eur. iii., 376. Kutz. Tab. Phyc. iii., t. 2, f. 4. 
Draparnaldia elongata, Hass. Alg. 123, t. 10, f. 3. Ann. 
Nat. Hist. Aug. 1842, xi., p. 4. 

In thermal springs, (&c. 

Hassall found this species on one occasion growing in a horse-trongh. 
It is sometimes mixed with other algsD in ditches. 

Plate LXXIII. fig. 2. Filament of Stigeoclonium thermale with 
zoogonidia X 400 diam. 

Stigeoclonium tenue. Ag. Syst 57. 

Bright green, lubricous ^ filaments a little branched, branches 
nearly simple, cells equal or 2-3 times as long as their diameter, 
more or less distinctly constricted ; chlorophyllose bands 
narrow ; branchlets scattered, shortened, nearly erect, subulate ; 
cells at the base longer than broad, abbreviated towards the 
apex. 

Size. Cells -01 mm. diam. 

Kutz. Tab. Phyc. iii., t. 3, f. 1. Kabh. Alg. Eur. iii., 877. 
Kirch. Alg. JSchles. p. 68. 

' Drapaimaldia tenuis^ Eng. Fl. v., 388. Eng. Bot. ii., p. 199. 
Harv. Man. 122. Mack. Hib. 222. Hass. Alg. 123, t. 11, 

f. 2. 

' Confeiua luhnca, Dillw. Conf. t. 57. Grev. Fl. Ed. 818. 
Hook. Pi. Scot, ii., 82. Gray Arr. i., 303. 
Conferva exigua, Dillw. Conf. t. 2 (young). 

In streams and ditches. 

" At first the filaments are enclosed, in the manner of a ChatophorOf 
in a common, somewhat definite gelatine j afterwards, on its bursting, 
they issue from it like a Ckm/erm, but are at all times very gelatinous." 
— Harvey, 

Plate LXXIII. Jig, 3. Filament of Stigeoclonium tenue X 400 diam. 
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Stigeoclonium protensum. (Dillw.) Kut^* Tab, Phye, iii.,t. 8,/. 2. 

Pale green, csespitose, slender ; filaments and branches long 
drawn out ; cells almost cylindrical, equal or twice as long as 
their diameter ; terminal cell extended into a colourless bristle ; 
branches usually scattered, rarely in pairs, with the extremities 
cuspidate, piliferous. 

Size. Cells *015 mm. diam. 

Rabh. Alg. Eur. iii., 378. 

Drapamaldia condensatay Hass. Alg. 122, t. 11, f. 1. Ann. 
Nat. Hist, xi., 429. 

Conferva protensay Dillw. Conf. t. 67. Gray. Arr. i., 303. 

In slow streams. 

PkUe LXXIV. fig. 1. Filament of Stigeoclonium protengum, a, 
zoospores X 400 diam. ; bt branchlet of form called o. trregidare X 
400 diam. 



Stigeoclonium nanum. {Dillw,) Kuiz, Spec, p, 352. 

Filaments alternately branched ; branches abbreviated, a 
little attenuated upwards, obtuse, not piliferous ; cells equal or 
a little shorter than their diameter, in the upper part equal. 

Size. Cells *008 mm. diam. 

Rabh. Alg. Eur. iii., 380. 

Drapaj-^m/dia nana^ Hass. Alg. 124, t. 10, f. 3. 
Drapamaldia sparsa, Hass. Ann. Nat. Hist, xi., 428. 
Conferva nana, JJillw. Conf. t. 30. 

In streams (the Wye). 

Tho following are Dilhvyn's remarks on this species: — " The minnte- 
noBH of tho fihiniciits, which in lenLCth seldom much exceeded a line, 
prevented mo from ascertfiininj^ their nature so fully as I could have 
wiHhed. Their colour is ]>alo brown, tinjj^ed with ^reoii, sub-diaphanous 
under tho microsco})0. They ap];ear to consist of a sint^f-le stem, besot 
at uncertain distances with alternate ijiaiiches, which are ai^ain clothed 
with short, simple, solitary ramuli, j)lnced at small distances from each 
other, most connnonly alternate, alLhoui,''h sometimes two or more 
together are disposed on tho same side. All of them are lincly acumi- 
nated; th(i disseitimenLs are very a])parent, and divide the filament into 
joints, all of e(jual size, of which the leiii;tli is about double the thick- 
ness. To the naked eye lliis plant a]>peai"s. when taktMi fiom the water, 
like a more; mass of decay in<j^ vei^elable inaltor. Its extri'mo minuteness 
might fairly induce a suspicion whotlu'r it is in reality anything more 
than the seedling of some known Conterva. It adheres to either glass 
or paper/' 

Pldfo LXXIV. f(/. 'J. Filaniont of Sfi<j<i,(hinuim nanum X 400 
diam., ligurcd from Dilhvyn's original sj^ecimeii. 
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SUgeoclonium fastigUtum. {Ealfs.) Kutz. Tab, Phyc. iii., 

L 8, /. 1. 

Pale green, small, thread very much branched, fastigiate, 
radiately disposed, mucous, upper branches alternate, fastigiate, 
moniliform, somewhat pinnate, a little spreading, extended at 
the apex in a long bristle ; cells of the filament three times as 
long as broad, the branches equal or twice as long, swollen, 
constricted at the joints. 

Size. Cells *012 mm. diam. 

Rabh. Alg. Eur. iii., 380. 

Chcetophora fastigiata, Raifs. Alg. Exs., No. 9. 

Attached to aquatic plants. 

Plate LXXir, Jiff. 3. Filament of Stiffeodonium fastiffiatum X 
400 diam. 



Genus 72. D&APARNALDZA. Ag, (1824.) 

Articulate thread simply branched, formed of large cells, for 
the most part hyaline, with a broad chlorophyllose band, always 
sterile; more or less densely furnished with penicellate fascicu- 
late branchlets, alternate or opposite, composed of smaller 
fertile cells. Terminal cells of all the branches empty, hyaline 
and sterile, more or less elongated into a bristle. 

Propagation by resting spores or zoogonidia. 

Drapamaldia glomerata. Ay, Syst. p. 59. 

Filaments and primary branches colourless, or nearly so ; 
lower cells equal, or a little shorter than their diameter, dis- 
tinctly constricted at the joints ; chloropliyllose bands narrow, 
pale green, primary branches spreading at right angles, some- 
times opposite ; fascicles of the branches crowded, alternate or 
opposite, densely branched, obtuse, oval. 

Size. Cells of main thread '035 mm., of fascicles '008 mm. 

Eng. Fl. 7., 388. Jenner Tunb. Wells 176. Eng. Bot. ii., 
t. 2545. Harv. Man. 121. Grev. Fl. Ed. 321. Mack. Hib. 
222. Flor. Dev. ii., 50. Hook. Fi, Scot, ii., 77. Gray. Arr. 
i., 802. HaRs. Alg. 120, t. 13, f. 1. Rabh. Alg. Eur. iii., 381. 
Kirch. Alg. 8chles. p. 67. Kutz. Tab. Phyc. iii., t. 12. 

Conferva mutabilis, Dillw. Conf. t. 12. Eng. Bot. i., t. 
1746. 

Datrachospei-mum conglomeraium^ Vauch. Conf. t. 12, f. 1. 

In clear pools or slow streams. 
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Very common, and well known. Variable in the size, namberi and 
disposition of the fascicles. 

plate LXXV. jig, 1 . Portion of filament of Drapamaldia glomerata 
X 400 diam. Fig. 2, portion of filament of the variety distans X 400 
diam. 

In 1857 Dr. Braxton Hicks first described in the ''Jonmal of the 
Linnean Society " (Vol. i., p. 192) what he believed to be a new species of 
Drapamaldia under the name of Drapamaldia cmciatat of which we 
know nothing except from his description and figures, from which we 
are disposed to regard it as a variety of Drapamaldia glomerata. It 
was first found in the New Forest, and was more folly illustrated in the 
" Quarterly Journal of Microscopical Science " (Vol. ix., 1869, p. 383, 
pi. xix.). ** Nothing," he says, " is more remarkable than the direction 
taken by the branches, which diverge strictly at right angles to the 
stem. Even the lesser kind, called tufts, and their branchlets, pass off 
in this way, and as four generally spring from the same joint, there is 
a cruciate arrangement in every part." 

The following is given as its description : — '* Frond 3-4 inches long. 
Light green colour, not so green as D. glomerata and D. plumosa, 
possessing a flocculent appearance when in water, and highly mucous 
when out of water. Every portion is surrounded by a distinct layer of 
transparent mucous, extending on each side to the distance of three 
diameters of the included ramulus. This is most easily seen after two 
days, when extraneous matter adheres to the mucous. The main filament 
is composed of cells very slightly inflated, 8-4 times longer than wide, 
about -j^th of an inch wide, delicately fasciated. Primary ramuli pro- 
ceeding at right angles, chiefly in whorls of foQr, from the main 
filament, with an interval of 50-60 cells. The sub-ramuli also proceed 
in the same way from the primary ramuli, giving the plant a cruciate 
appearance. Tlie cells of the ramuli as wide as lon^, the larger fasciated, 
tho smaller (luitc lilled with preen chlorophyll. Tho interspace of 50-60 
cells of main filament being preat, to the naked eye it appears 
nearly bare, but l)y liij^hcr niM<^'!iif3-ing powers Bniall tufts, like 
those terniinatintr the sub-ramnli, aj'pear at about every ten 
cells; some larLrer, and aj)proachin.L? somewhat tho sub-ramuli, 
while tho others are very simple. The larirer terminal and lateral 
tufts have a jtyramidal form, and from all their divisions pro- 
ceediiiiT: at ri^-ht aiiL'les it ajipears much like a fir tree. All 
tho ultimate tufts bear cilia, as in tho other J)ra])nnialdia'^ but of 
extreme len.i,''lh and tenuity. From the 1-3 ba>al ci'lls of the ramuli 
often roots sprinir, eoilin<^ themselves round the main filament, and 
even spreadini^ away from it, and somotimi's the free point becomes 
converted into a tuft, like those on the main tilament. The smaller 
tufts at times possess them. When the }daiit is mature the ramuli 
disenL'"a«^e themselves, and can be seen tioatin;^'' about with their roots, 
probably ready to attach themselves to any suitable ol.>ject, and so 
become sei>arafe |)kint8. Zoosi)ores not so larLTo as in 2). (jlomerata, 
bein<,' oval, and about •CMJ04 X '0003 inch. A whole tuft undergoes tho 
process sinuiltaneorisly.'' 

" It can ea:~ily bo (list ingin'shed from 1). plnniosa and ]}. (jlnnornta 
bv the divi.-ions divn^nnLr at right angles, and in whorls of chieHy 
four (ijiviiiu'' the cruciate appeaiaiice), the ])crc«>piible mucous sheath, 
exceeding delicacy of 1 lie clia, extreme tendency to give out radicles, 
the nearlv e(|ual width of the main cells, as also their Lrrealer length. 
The fir tree-like form of the tufts are so unlike the fiexible shape of 
tho other sj^ecies.** 

A comj>arison of the plate given with the descri])tion wo are bound to 
say does not completely bear out all the distinctions. 
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Ihrapanialdia plumosa. ( Vavch,) Aff. Syst, p. 68. 

Threads and primary branches hyaline, cells equal or shorter 
than their diameter, rarely a little longer, a little, or but scarcely 
constricted at the joints, chlorophyllose bands narrow, bright 
green, lower cells of the branches equal or almost twice as long 
as their diameter, upper cells cylindrical, attenuated, 2-5 times 
as long as broad, sometimes not piliferous, fascicles of the branches 
densely branched, elongated, with an acutely lanceolate outline, 
erect, somewhat appressed. 

Size. Cells of main thread '045 mm., of fascicles '008 mm. 

Eng. Fl. v., 388. Eng. Bot. ii., t. 2514. Harv. Man. 121. 
Johnst. Fl. Berw. ii., 258. Mack. Hib. 222. Flor. De7. ii., 50. 
Hook. Fl. Scot, ii., 77. Gray Arr. i., 303. Hass. Alg.121, t. 
12, f. 1. Rab. Alg. Eur. iii., 382. Kirch. Alg. Schles. p. 67. 
Kutz. Tab. Phyc. iii., t. 14. 

Conferva lubnca, Eng. Bot. i., t. 2087. 

In slow streams or pools. 

Much less common than the precediDg species. 

Plate LXXVI. Jig, \, Portion of filament of Drnparnaldia plumosaf 
X 400. Fig, 2. Portion of filament of the variety y/M^AW^ X 400. 

Genus 73. CHJETOPHORA. Schrank. (1789.) 

Articulate filaments, with the primary branches radiately dis- 
posed, composed of elongated vegetative cells, with chlorophyll 
bands as in Draparnaldia and Stigeoclonium ; divided upwards 
into numerous branchlets, which are shortly artoculated, the 
ultimate joint attenuated, often empty, scarcely or not at all 
lengthened into a thread, ultimate branchlets in more or less 
crowded fascicles, involved in a firm gelatinous, coriaceous, or 
hard mass, of a globose or subglobose, or plane, expanded, 
variously lobed form. Propagation the same as in the preced- 
ing genera. 

Clivtopliova pisiformis. {Roth.) Ag. Syst. p, 27. 

Thallus globose, about the size of a pea, often smaller (now 
and then as large as a cherry), bright green, even, shining, 
sometimes aggregated, not rarely confluent. 

Size. Cells -OOG-'OOO mm., of branches -006 mm. 

Hass. Alg. 128, t. ix., f. 5, 6. Kutz. Tab. Phy. iii., t. 18, 
fig. 3. Grev. Sc. Crypt. Fl., t. 150. Kabh. Alg. Eur. iii., 388. 
Kirch. Alg. Schl. p. 69. Eng. Fl. v., 389. Harv. Man. 123. 
Berk. Glean, t. 1, f. 1. 



194 



NEMATOPHVCE.K. 



Ulvapisiformis, Hnds. Fl. Aug. 572. With Air., iv. 120. 
Chcetophora elegans, Lyngb. Hydro, t. 65. 

On submerged plants. 

Plate LXXVII, fig. 1. Plants of Choetophora pisifarmis, natural 
size, and filaments X 400. 

C]i»top]iova tuberculosa. {JRoth.) Ag, Syst. 

Thallus subglobose, the size of a cherry, bright or pale green, 
surface tuberculose, elastic, fascicles of branches very dense, 
lower articulations cylindrical, the upper swollen, extremities 
cuspidate, sharp pointed, rarely hair-like. 

Size. Cells •009--012 mm., of branches -OOS-'Ol mm. 

Harv. Man. p. J 22. Hass. Alg. 126, t. 9, f. 7, 8. Kutz. 
Tab. Phyc. iii., t. 19, f. 1. Rabh. Alg. Eur. iii., 383. Eng. 
Fl. v., 889. Jenner Tunb. Wells p. 178. Eng. Bot. ii., t. 
2547. Johnst. Fl. Berw. ii., 260. Mack. Hib. 223. Hook. 
Scot, ii., 76. Kirch. Alg. Schles. p. 69. 

Rivularia tuberculosa, Eng. Bot. i., 2366. 

In clear water. 

Plate LXXVIII, fig. 1. a, plant of Chcetophora tuhercuXosa^ natural 
size, bi filaments of same X 400 diam. 

Clivtopliova elegans. (Roth.) Ag. Syst. 

Thallus the size of a pea or a cherry, pale green, surface 
even, elastic, soft, now and then becomini^' liard, fascicles of 
branches lax, rather flaccid, extrcnuties shortly cuspidate, often 
terminating in a hair. 

►Size. Cells •007--009 mm., of branches -OOo-'OOT mm. 

Kutz. Tab. Phyc. iii., t. 20, f. 1. Ral.li. Alg. Eur. iii., 884. 
Kirch. Alg. Scbl. p. 09. l^ng. Fl. v., '^^\). Jenner 'i'unb. 
Wells 178. ]\lack. Hii). 22;3. llarv. iMan. 122. Grev. Fl. 
Ed. p. 321. Hass. Alg. 127, t. 9, f. ;]. 1. 

Rivularia elegans, Eng. Bot. i., t. 1797. Purton Mid. Fl. 
ii., 618. 

In clear water, attached to submerged plants. 

Paler in colour, and more hyaline and gelatinous than C. indformis. 
Plate LXXVIL. Jig. 2. a, plants of Cleft ophora eleqans natural 
size. ^, zoogonidia. c, filament X 400. 

Chaetophora endivaefolia. J;. ^[Lsf. p. 2.S, 

Thallus linear, flattened, i-1 incli, now and {\\o\\ elongated, 
bright or dark green, dieliotoniou>ly Inciniale (sometimes with 
the habit of Riccia fnitints), threads and ]>rin';iry branches 
mostly colourless, here and there with green zones, |)arnllel \ 
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fascicles of branches lateral, more or less dense, spreading arti- 
culations more or less swollen, nearly equal in length and 
diameter, constricted at the joints, cell contents granulose, 
effused. 

Size. Cells -Ol-'OIS mm., of branches 'OOS-'Oll mm. 

Kutz. Tab. Phy. iii.. t. 21, f. 2. Rabh. Alg. Eur. iii., 385. 
Kirch. Alg. Schl. p. 70. Eng. Fl. v., 389. Eng. Bot. ii., t. 
2546. Harv. Man. p. 122. Johnst. Fl. Berw. ii., 261. Mack. 
Hib. p. 222. Hook. Fl. Scot, ii., p. 76. Hass. Alg. 125, t. 9, 
f. 1, 2. 

Batrachospermum fasciculatuniy Vauch. Conf. p. 116, t. 13. 

Ulva incrassata, Eng. Bot. i., t. 967. Huds. Fl. Ang. ii., 
572. With. Arr. iv., 124. 

Conferva gelatinosa Damce cornu, Ray Syn. p. 60. 

Tremella gelatinosa Dama corw?«ww, Dill. Muse. 51, 1. 10, f. 10. 

Rivularia incrassata, Purton Mid. Fl. iii., p. 179. 

Mynodactijlon endivcefolium, Gray Arr. i., 302. 

In ditches, &c. 

Exceedingly variable in the form of the thallns, and henoe divided 
into 7 or 8 varieties. 

Plate LXXVIII. /^. 2. a, plants of Chcetophora endivcefiliaj 
natnral size, h, portion of filament X 400 diam. 

Chvtopliora puncUformis. Kutz, Tab. Phyc. iit., p. 4, t, 18, /. 2. 

Echinella articulata, Eng. Bot. ii., t. 2555. 

Conferva echinata, Eng. Bot. i., t. 1378. 

Assuming that Mr. W. Phillips (Grevillea ix., p. 5) is 
correct in the presence of globose basal spores, this will have 
to find a place in Riimlaria, and not in Chcetophora. 

Gex\us74. COLEOCBJETE. i?r^». (1844.) 

Articulated filaments branched, either united in a pulvinule, 
or little cushion, or expanded in a flat, somewhat disc-shaped 
parenchymatous th alius ; cells oblong, more or less dilated in 
front, sometimes bearing from the back or upper surface a 
hyaline bristle, which is sheathed at its base. 

Propagation by oospores resulting from sexual fertilization, 
and by zoogonidia. Zoogonidia single in the fructiferous cells, 
either globose or broadly oval, furnished with two vibratile cilia. 

The Coleochaatea) are small discoid AlgSD, from 1 to 2 mm. in diam., 
bright green colom:, constracted of branched rows of cells. They are 
foundiattached to submerged plants in stagnant or slow-moving streams, 
and form circalar, closely* pressed discs. The chlorophyll is in parietal 
plates or large grannies. Some of the cellB bear colourleBS erect bristles 
fixed at the base in narrow sheaths. 

2 E 
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Beprod action takes place by means of asexaal zoogonldia, and sexu- 
ally produced oospores. The latter do not at once produce new plants, 
but several zoospores. The zoospores, which are developed in the early 
part of the year from resting- spores of the previous year, produce only 
asexaal plants which only form zoogonidia. After a series of asexual 
generations, of variable length, a sexual generation arises, which accord- 
ing to the species is monoecious or dioecious. Fertilization produces 
one oospore in the oogonium, which developes into a reproductive body, 
from the cells of which zoospores proceed in the next period of vegeta- 
tion. Zoogonidia may originate in all the vegetative cells of the Coleo- 
chffiteae, and are always formed from the entire contents of the mother- 
cell, escaping through a round hole in the cell wall. 

" In C, pulcinata the terminal cell of a branch swells up, and at the 
same time elongates into a narrow sac, which then opens, and exudes a 
colourless mucilage. The protoplasm of the swollen part, which con- 
tains chlorophyll, forms the oospore, in which a nucleus is visible. The 
antheridia are formed at the same time in adjoining cells, two or three 
protuberances growing out, which become separated by septa ; each of 
the cells thus formed, which have somewhat the shape of a flask, is an 
antheridiam ; its entire contents form an antherozoid of oval shape 
with 2 cilia, which is endowed with motion like a zoogonidium ; its 
entrance into the oogonium has not yet been observed. The effect of a 
fertilisuition is seen in that the contents of the carpogonium become 
surrounded with a proper membrane and form the oospore." 

Coleoclivte soluta. Prings. Jahrh, L 1,/. 2. 

Threads radiating from a common centre, fiircately branched, 
of equal length, closely packed side by side, prostrate, but not 
connate, forming an orbicular disc. Cells one and a-half to 
three times as long as broad, oogonia placed before the terminal 

cells, globose, corticate. 
Size. Cells '025 mm. 
Rabh. Alg. Eur. iii., 380. Kirch. Alg. tScliles. p. 50. 

Attaclied to aquatic plants. 

Plate LXXl'JII. fi/.'d. Plant of Coleoclutte soluia X 4(M). a, Oogo- 
nium X -50 diani. 

Goleochaete scutata. Brcb. Ann. Scl. Nat., 1814, p. 2',), t. 2. 

Filaments and tlieir branches radiating from the centre, very 
densely connate in one stratum, forming a kind of j)areiicliy- 
niatous orbicular disc ; cells quadrangular, nearly equal or twice 
as long, oogonia subglobose, peripherical, corticate above, naked 
below. 

Size. Cells •02--U22 mm. 

KaMi. Alg. Eur. iii., 390. Hass. Alg. 217, t. 77, f. 6. 
Prings. Jahrb. t. i., f. 4 ; t iii., f. 3, 4. 

PhilUactiduim seti(]cium, Kutz. Tab. Phyc. iv. 

On aquatic plants. 

Piatt LXXIX. Colcochatc scutata. r/, plant X 2(;0. ^. portion with 
oof'onia. c, portion with antheridia cells, d, zoospore, active and at 
rest, f, developmeut of young plants. 
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ColeocliflBte orbicularis. Prings. Jahrh, t. 1, /. 5. 

Disc orbicular, parenchymatous, formed from one stratum of 
cells, bright green, cells oblong-quadrangular when old, by 
pressure becoming often polygonal, usually twice as long as 
broad. Oogonia oval, peripherical, mostly naked. 

Size. Cells •012--017 mm. 

Rabh. Alg. Enr. iii., 390. Kirch. Alg. Schles. p. 50. 

Phyllaciidinm pulchelluniy Kutz. Tab. Pliyc. iv. 

On aquatic plants. 

Plate LXXX. jig, 1. a, plant X 200. 6, portion with oogonia, after 
Pringsheim X 250. 

Genus 75. APHANOCHJETE. Braun. (1847.) 

Articulate threads prostrate, somewhat creeping, sometimes 
more or less united in an irregular stratum. Branches decum- 
bent or ascending, cells bearing on their apex or back, often a 
long bristle which has no sheath at the base. Propagation by 
zoogonidia. Oogonia at present unknown. 

AplianocliflBte repens. Braun R/jur, jf. 184. 

Filaments and branches procumbent, adpressed ; cells slightly 
swollen, of equal diameter in both directions, supporting an 
indistinctly articulated bristle. 

Size. Cells -005 -01 mm. 

Rabh. Alg. Eur. iii., 391. Kirch. Alg. Schles. p. 71. 

On Cladophora Jlavescens, and other Alga?. 
Plate LXXX, fig. 3. Plant of Aphanochate repens X 400. 

AphanochflBte liystrix. (Thw.) Babh, Alg. Eur, iii. 391. 

Filaments and their branches radiating, procumbent, ad- 
pressed ; more or less connate, in a pale green irregular discoid 
thallus. Cells somewhat cylindrical, produced at the apex into 
a long bristle, which is not articulated. 

Size. Cells '01 mm. diam. 

OchlochcEte hystrix^ Thwaites in Harv, Phyc. Britt. t. 226. 

On aquatic plants in brackish ditches. 

Perhaps scarcely dcserring a place here, as it is almost, if not qnite, 
a marine species. 

Plate LXXX. fg. 2. <f, plant of Aphanochate hytirix, slightly 
magnified. 6, portion more highly magnified, after Harvey. 



APPENDIX 
TO CHLOROPHYLLOPHYCE^. 



In the form of an Appendix we Bhall here ennmerat* a few 
species, of doubtful position, which are not known with siifScient 
exactitude to be recorded in systematic order, although their ' 
affinities appear to be with the Algs. The Saprolegnietr an 
not inclnded, becnuse the; are now geaeratly acknowledged fts 
Fungi. The genus Si/nchitrium also appears to be more nearly 
related to Protomyces, amongst Fangi, than to AlgEe. 

Family. CHTTRIDIB^. 

Plants for the most part aquatic, parasitic, epiphytal or eado- 
phytal, occasionally epizoic, Tcry rarely terrestrial, one or two- 
celled. Cells Tesiculose, single or gregarious, either innate in 
the fostering plant, or penetrating its membrane ; funiislicd 
with ra<lic1cs ill the Ijase, or destitute of tliom ; now and l!ien 
numenius and donsuly aj;j;regat(;d, involvL'il in a common mem- 
hrani', ni'stlini,' in tljc [wrcnolivmii of tcn'i'strinl [danf?, nnd form- 
ing pusluK's. Pr()to|ilas(u miicila.^'inoii*, u'^ually colourlcfs, 
H0ni(;tiit[ps c'lliiuri'il. Antlioriilia not yet observed. Projiaga- 
tion liy losiioru-i 'ir Koogoniilia. 
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"The Chytridia form a genus of unicellular, parasitical Algae, or, if it 
be preferred, of aquatic Fungi, related to Saprolegnia about as much as 
Ascidium is to Bryopsia. The entire plant is composed of a single balloon- 
shaped cell, which penetrates into the Algas upon which it grows, by a 
more or less developed root-like base. The inflated portion of the cell is 
filled with colourless mucilage, from which are formed, not through suc- 
cessive division, but by a simultaneous process, very numerous small 
globular germ-cells, which exhibit a sharply-defined darker nucleus in the 
interior, and possess a single very long cilium. From their want of 
colour and the activity of their motion these gonidia resemble the most 
minute monads. Their extrusion occurs either through the casting off of 
a lid or through mere tearing of a nipple-shaped point. Of fifteen different 
species which I have observed in the vicinity of Freiburg, Chytridium 
olla is the largest, and at the same time exhibits the lid-like dehiscence 
most beautifully. It grows on the anterior crinkled end of the bulging 
parent-cells of the spores of (E>logonium Landsbarou^hii^ the root pene- 
trating into the folds and attaching itself to the spore. The free inflated 
portion of the cell is ovate, with the lid somewhat thrown up at the 
edges, and apiculated like a short nipple in the middle. The germ-cells 
are about 003 mm. diam.*' — Braun, Ittjuvenetcence, pp. 186 note. 

See also Braun, " Ueber Chytridium " (Berlin, 1856) ; Cohn in ** Hed- 
wigia," 1865, p. 170 ; Nowakowski ** Beitrag zur Eenntniss der Obytri- 
diaceen' (Breslau, 1876). 

Chytridium acmninatuin. Braun Chytr, p, 28, f. 1, /. 11. 

Cells much smaller than in Chytridium olla, oyate-pyriform ; 
operculum acuminate. 

Size. Cells '016 mm. long. 
Rabh. Alg. Eur. iii., p. 277. 

Parasitic on species of (Edogonium, 

Plate LXXXL fig, 1. Chytridium acuminatum parasitic upon (Edo» 
gonium Bothii X 400 diam. 

Genus 77. AHBOPHTDIITM. Sohenk. (1858.) 

Cells globose, ovate, or broadly clavate, with 2, 8, or more 
scattered orifices, more or less elongated into a neck, furnished 
with, or destitute of, distinct radicles at the base. 

M&isopliydium Barkerianum. {Archer.) Itahh, Alg, Eur, ni. 281. 

Cells much depressed, 3 or 4 lobed, the lobes broadly rounded ; 
upper surface of the cell concaye, bearing at the centre a ver- 
tical hyaline, very slender, terete, minutely capitate process ; 
cell contents mainly confined to the centre, leaving the ends of 
the lobes empty; zoospores making their exit through the 
opened apices of the lobes. 

Chytridium Barkerianum, Archer in Quart. Joum. Micr. Sci. 
1867, p. 89. 

Parasitic on Zygnema, Callery Bog (Ireland). 

We have seen no specimens, and are not aware of any figure extant, or 
of any dimensions having been recorded. 

2 r 



200 CHlTTRIDIE^. 

Genus 78. OLPZDZVM. Braun. (1856.) 

Cells globose or subglobose, parasitic, epiphytal, or endo- 
phytal, not operculate, nor rooting ; mouth yertical, elongated 
into a cylindrical tube. 

Olpidium endogenum. Brawi Chytrid, ^'o, 20, t, V.,/, 21. 

Parasitic in the interior of plants, usually gregarious, de- 
pressedly globose, extended at the apex into a tubular neck, 
which is globosely dilated in the middle ; perforating the mem- 
brane of its host, is extended beyond with a funnel-shaped 
mouth. 

Size. Cells about '024 mm. diam. 

Olpidium intestinum (Braun), Rabh. Alg. Eur. iii., 283. 

Parasitic in Closterium, Vaucheria, &c. 

This appears to be the species figured by Henfrey as occurring within 
the cells of Eremoephcsra virtdis in '* Quart. Journ. Micr. Sci." vii. (1859), 
t. 3, figs. 11, 12. Also by Carter in Spirogyra^ in " Annals of Natural 
History," 2Dd Series, Vol. xvii. (1866), t. 9, figs. 9 and 10. ^ 

Plate LXXX2, Jiff. 2. Olpidium endogenum parasitic in Closterium 
lunula X 400. 

Olpidium ampullaceum. {Braun.) Rabh. Alg, Eur. ill., 282. 

Epiphytal, gregarious, globose, small, sessile, rarely pedicel- 
late, tubular, mouth erect, cylindrical, about as long as the cell, 
terminating in a conical apiculus. 

Size. Cells 'OOC^o mm. diam. 

Chytridnnn ampullaceum^ Braun Chytrid., p. Q)Qf, i. 5, f. 24-27. 

Parasitic on various alga\ 

It was probably this, or a closely-allied species, which was figured by 
Henfrey as j)arasitic on Eremosphai'a viridis in '' Quart. Journ. Micr. 
Sci." vii. (18.V.>), t. 3, f. 13, U. 

Plate LXXXJ. fij. 3. Olpidium ampullaceum parusitic on Mouffeotia 
X 400 ; 3a, individual further magnified. Fig. 1, allied species X 400. 

Genus 79. STNCHZTRZUIHI. D.By. ^- Hor. (1863.) 

Thalhis multiform. Cells (sporangia of some autliors) often 
numerous and aggregated, elosely involved in a common mem- 
brane, forming sori, filled Avitli delicately granular orange con- 
tents. Zoogonidia globose, rarely oval or oblong^ with a lateral 
orange-red nucleus, bearing a single (rarely 2) very long cilium. 

Inhabiting the substance of plants, with the habit of Ure- 
dincp, but without mycelium. 
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Synchitrium Tarazaci. D. By. 4* Wor. Berichi. der Naturf. Qea, 

Freiburg Ul., t. 2, /. 1-7. 

Orange warts, about *5 mm. diam., prominent on both sur- 
faces of the leaf, scattered or crowded. During summer each 
wart contains a mass of crowded cells, polygonal or rounded, 
variable in form and size, filled with granular orange proto- 
plasm, which break up into globose, ciliated zoogonidia. 

Size. Zoogonidia '003 mm. ; cellules •02-*06 mm. diam. 

Parasitic beneath the cuticle of living leaves of dandelion 
(Taraxacum officinale). 

Professor Trail adds to the above description that '4n the autumn 
thicker-walled resting spores are formed singly in the cells of the food 
plant.'' 

Plate LXXXL Jig. 6. Sonis of Synckitrium Taraxaci x 200. Pigs. 6, 
7, cells with contents converted into zoogonidia, X 400. Fig. 8, free 
zoogonidia, X 400 ; after Woronin. 

Synchitrium anemones. Woron. Bot. Zeit, xxvi., p, 100, t 2, 

/. 8-10. 

Forming dark violet, or almost black, hemispherical warts, 
the size of a pin*s head, which are gregarious, and sometimes 
confluent. In the centre of each is a sphaerical cellule, the wall 
of which is dark brown and warted. 

Dothidea anemones, DC. Fl. Fr. vi., 143. 

Sphceronema anemones, Libert. Crypt. Ard., No. 167. 

Septoria anemones. Fuck el Fung. Rhen., No. 518. 

Chytridium ? anemones, D.By. & Wor. Beitr. p. 29. 

Parasitic on the leaves of Anemone nemorosa. 

Hate LXXXII. fig. 7. Portion of leaf with Synchitrium nat. size. 
^S* 8, persistent spore- cell in situ X 200. Fig. 9, persistent spore-cell 
free x 320 ; after Woronin. 

Synchitrium mezoorialis. FcJU. Fungi Bhen., No. 1067. 

Tubercles confluent on the nerves of the leaves, hemispheri- 
cal, greenish, depressed above; umbilicated; sori oblong, grey, 
zoogonidia globose, uninucleate, hyaline. 

Size. Sporangia ecbinulate '03-'04 mm. 

Schrcet. in Cohn's Beitr. p. 40. Grevillea ii., p. 162. 

Parasitic on leaves of Mercun'alis perennis, April. 

Plate LXXXII, fig, 1. Section of wart with persistent spore-cell. 
Fig. 2, persistent cell. Fip. 3, same with contents polygonally divided. 
Fig. 4, sporangia escaping X IGU. Fig. 5, sporangia X 3:i0. Fig. 6, free 
zoospores X 320 ; alter Woronin. 
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GSNUS 80. OKLOKOCKTT&nrK. ah*. 

Plant endophjtic ; green, anicellular ; cells globose, or some- 
what irregularly bi-, tri-, or multi-lobed ; denGel; filled with 
chloropbyll, first diridiog into large segments, and then these 
giving origin to innnmerable pyriform soospores, which escape 
through a tubular process. 

CUosocbrtiltua LaaxiiM. Cohn. Bmtr. I., 87. 

The zoospores, impinging on the epidermis of the duckweed 
at the junction of two colls, after germination commences a tube 
is produced, which, entering between the walls of the dissepi- 
ments, proceeds as far as the mesophjUic parenchyma, growing 
into the intercellular spaces, and forms either a globose, 
elongated, or irregnlar-ehaped cell. 

6iZB. Adult cell 0--1 mm. diam. 

Wright in Trans. Roy. Irish Acad. xxri. (1877), p. 13. 
Archer in Quart. Journ. Micr. Sci. xt. (1875), p. 104. 

Liring in the thallus of Lemna trisulca. Westmeath (lre> 
land). 

Cohn aafS ot this species: " lU zoospores attach themselvf^A to the 
thalluB of the duckweci) often in liundre<!a. They force tbeir way 
through betivL'cn (lie ej)i(ieniiitl cells, nssiitTiin[r, na Hie foremost portion 
gets into the hypoilvnnal tissue?, a more nv leitit Tifiure of cight-slia|ied 
form : the Torciuoat portion, |p>tting into nn iiitcrctllulHr Fpace, dilates ; 
the portion that hns ixit I'ljtertd reiiiniliri un.-xpniiikil, and lomis a 
culourlesE nippld-likc projection ; the portion tvithin liic Ihnlliig exgrnnds 
to many times its orijiinal iliimieter. scinii'tinici- liilulinK and filling up nn 
intvrcGlInlar njinre, nt ulhi>rH ilii'tortiiit; the pulxiiljneent celtiilar tissue, 
anil frequently itH'lf iHteoiiiIii); vmiouHh dii-torli'd. The cell uall lecomes 
thicker, even loniinntcd ; the chlorophyll contents (n't dark anil den ««, 
and the cell becume'i ol a dark, ncnrly opaque cii'iii ; sometiiued starch 
granules are seen. The cell contents heennie KeKmeiiliil, breaking up into 
a niimlier of peiir-shii|>eil I:nospore^^, which cneHiiv ihrmi^rli the uipple-lika 
projection ; their actual exit was not seen, iiorua'i the Tiiiniln.T or position 
of the cilia oliwrved. IK the loosporvn, nmnv never Pin'cei-ilw! in pene- 
trating the e|iidcnuiK ot th<- duckudil ujmiii 'uhii'h tliev nlightiil, anil 
such would remain hk minute cotourlei-n pin'" liends nn tl>» t'urFnee of the 
Leuina. Some woulil liniier within the moilier cell, nnii might possibly 
be resting siKires." — Absfnulb^ Pri'f. iVieci'ut M'rijhl, inc. al. 

Plolf LXXXl. fi.i. 0. rh!«rocl.:,t<-u<m l.,:«<i,r ].iirasi(ie on duckweed. 
Zi>.)s]H>res kicnled in iiifereeliuhir spues X iil*l. I'ig. 1", in a mure 
advanced stage x liLHt. Fig. II. free zoospores x (HW. Alter I'ohn, 
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Class IL PHYCOCHROMOPHYCE^. 

Plants one or many celled, living in water, or enclosed in a 
maternal jelly when out of it, mostly in families formed from 
successive generations of cells. Cell membrane (Ct/tioderm) 
not siliceous, combustible. Cell contents {Cytioplaam) a brown, 
olivaceous, or fuscous endochrome, destitute of nucleus, and 
usually without starch granules. 

Propagation by division, and by immovable gonidia, or 
quiescent spores. 

Order I. CYSTIPHORM. 

Unicellular plants. Cells sphaerical, oblong, or cylindrical 
enclosed in a tegument, associated in families surrounded by a 
universal tegument, immersed In a more or less liquid or firm 
mucilage, variable in colour, for the most part irregularly dis- 
posed. Division of the cells taking place in one, two, or 
three directions alternately. Propagation by quiescent gonidia. 

Foecundation unknown. 

Family I. CHROOCOCCACE^. 

Thallus mucous or gelatinous, amorphous, enclosing cells and 
families irregularly disposed. 

It may be urged that, as many of the species included in this family, 
as well as in the analogous Palmellacea!^ are only conditions of higher 
forme, they should not have been inserted. In the preparation of a Flora 
of this kind, however, we are of opinion that whilst the life history of 
these forms is so imperfectly known, we should not have been justified in 
excluding them. 

Genus 81. CB&00C0CCV8. Niigeli. (1849.) 

Cells globose, or more or less angular from mutual pressure, 
solitary, or associated in globose cubical or amorphous families, 
free (not involved in a mother-cell). Cell membrane in most 
cases thin, homogenous, achromatic, often confluent in a more 
or less firm jelly ; cell contents verdigris, or pallid blue green, 
not rarely yellow or orange. Propagation by division alter- 
nately in three directions. 
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Ghvooooociu cohttrens. Nag. fide Bahh. 

Cells oblong, twin, or in fours, with a distinct hyaline ellipsoid 
tegument ; cell-membrane thin, achromatic ; cell-contents 
homogenous, or slightly turbid, blue-green. 

Size. Cells -OOS-'OOG mm. diam. Families of 2-4 indiyi- 
duals. 

Rabh. Alg. Eur. ii., 80. Kirch. Alg. Schles. 261. 

Frotococcus cohcerens, Kutz. Spec. 197. Tab. Phyc. 1, t. 5. 

Fleurococcus cohcerens, Breb. in Meneg. Nost. Ital. 85, t. iy., 
f. 8. 

On damp walls and flower pots. 

Plate LXXXIIL fig, 1. Cells magnified 400 diam. 

GhvoococcuB tuxgiduB. Nag, Einz, Alg.p.iQ, 

Cells sphaerical, oblong-ellipsoid, or more or less angular from 
compression, single, twin, temate, or quaternate (rarely 8), 
associated in families, tegument thick, usually evidently lamel- 
lose, colourless. Cell-membrane thin ; cell contents bright 
verdigris green and homogenous, at length becoming brownish 
and granulated. 

8iZB. Cells *018-*025 mm. diam. Families of 2-4. 

Rabh. Alg. Eur. ii., 82. Kirch. Alg. Schles. p. 262. 

Frotococcus turgidus, Kutz. Tab. i., t. 6, f. 1. 

Hceviatococcus hinaliSy Hass. Alg. p. 331, t. 82, f. 2. 

In swampy places and on moist rocks. 

Not at all uncommon ; often mixed with other algje. Easily dis- 
tinguished by its size. 

Plate LXXXIIL fg. 2. Cells magnified 400 diam. 

Genus 82. GLCEOCAFSA. Kutz. (1843.) 

Cells splirerical, either single or numbers, associated in 
families, the single cell included in a vesicnliform tegument, 
this cell undergoing division into two daughter cells. Each 
has a distinct tegument, the whole being surrounded by the 
tegument of the mother cell. This process is repeated again 
and again, the original tegument remaining and surrounding 
the family thus formed. Cell membrane thick, often very thick, 
equalling or exceeding in diameter the cavity of the cell; 
colourless or coloured, mostly lamellatcd, strata not un- 
frequently separating. Cell contents of various colours, 
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ceruginous, bluish green, steel-blue, reddish, yellowish, fuscous, 
&c. Division of the cells in three directions, the last genera- 
tion of the cells smaller than the early ones. — Rabh. Alg, Eur, 
ii., 34. 

Olttocapsa coracina. Kutz, Phyo, Gen. 174, t. 6, /. 1. 

Thallus crustaceous, very black, lubricous; single cells 
sphaerical, small, tegument very pale violet, distinctly lamel- 
lose, cell contents homogenous blue-green. 

Size. Cells •0033--004; with envelope -OOe-'OU mm. 
Families 'OOO-'OTS mm. diam. 

Rabh. Alg. Eur. ii., 35. Kirch. Alg. Schles. p. 258. 

Microcystis atrovirens, Meneg. Nost. Ital. 76, t. 10, f. 1. 

On rocks, and on boggy ground amongst moss. 
Plate LXXXIII, fig, 3. Cells magnified 400 diam. 

Olsocapsa atrata. (Autz.) Rabh, Alg. Eur, ir., 35. 

Thallus crustaceous, mucous, black ; cells sphaerical small, 
tegument very thick, hyaline, homogenous, two or three times 
broader than the central cell, cell-contents pale verdigris green, 
rather granulated. 

Size. Cells •0035--0045 mm., with envelope -OOS-'OU mm. 
Families -Ol-'OS mm. 

Nag. Einz. Alg. t. 1, f. 1. Kirch. Alg. Schles. p. 258. 

Microcystis atra, Kutz. in Linn, viii., 375. 

On rocks in mountain regions. 
Plate LXXXIII, Jig. 4. Cells magnified 400 diam. 

Olttooapsa liTlda. iCarm,) Kutz, Tab, I., t, 21,/. 5. 

Thallus mucous, rounded lobate, broadly expanded hyaline 
dingy green, or olive brownish, cells very minute, tegument 
pale bluish, hyaline, cell contents solid dark blue-green. 

Size. Cells •003--006 mm.; with envelope •006--0078 mm. 
Families -OIG-'OS mm. 

Rabh.Alg. Eur. ii., 36. Kirch. Alg. Schles. 258. 

Palmella livida, Carm. in Grev. Fl. Edin. ; Eng. Fl. v., 397. 
Harv. Man. 178. 

Hcematococcus lividus, Hass. Alg. 332, t. 82, f. 5. 

Microcystis livida, Meneg. ^Nost. 74, t. 9, f. 2. 

On naked ground, or amongst moss and lichenS| rarely on 
rocks, on mountainous moors. 

" Covers the overhanging limestone rocks to a great extent, sometimes 
as much as several hundred yards together. When fresh it looks like a 
blackish brown, gelatinous substance, giving the rocks on which it grows 
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the appearanoo of being covered with pitch ; on places where it becomes 
dry by exposure to the sun it is very friable, and on being touched 
crumbles down to a powder." — Moore, in Eats, loc, cit, 

Plate LXXXIII.fig, 5. Glaocapta lividcLt drawn from Camachael'B 
original specimen X 400. 

Olttocapsa caldariozum. Rahh. Alg, Eur, 37. 

Thallus irregular thick gelatinous, pale yellowish, cells soli- 
tary, globose or rather elliptical, tegument sphserical or elliptic, 
colourless lamellose, lamellae often diffuse, the externally one 
manifestly diffluent; cell-contents homogenous, or rather 
granulose, pale blue -green. 

Size. Cells •003--006 mm. with envelope -OlQ-'Oi mm. 

GlcBOcapaa montana var. caldarii, Suringar Obs. 54, t. 4, f. 
B. Kirch. Alg. Schles. 257. 

On walls, flower-pots, glass, &c., in conservatories and green- 
houses. 

Plate LXXIIL fig, 6. Cells magnified 400 diam. 

Olttocapsa polydermatica. Kutz, Tab, 1, t, 20. 

Thallus gelatinous, more or less compact, dirty green, or olive 
becoming brownish ; cells small sphaerical, tegument very thick, 
hyaline lamellose, lamellao numerous, concentric, firm ; cell- 
contents verdigris green, almost homogenous. 

Size. Cells •003-*0045 mm. ; with envelope '028 mm. 
Families '05 mm. 

Rabh. Alg. Eur. ii., 37. Kirch Alg. Schles. 257. 

Microcystis impestriSy Meneg. Nost. 72, t. 9, f. 1. 

HcBTTiatococcus rupestriSj Hass. Alg. 326, t. 82, f. 1. 

On moist rocks. 

*' Frond hyaline, gelatinous, yellowish preen, easily broken up, about 
an inch in diameter, shapeless, rough, pellucid, more or le.^s dense in the 
centre and elevated ; when dried collapsed, blackish, cartilaginous, 
fragile. Subjected to the microscope it appears constituted of hyaline 
Bubsphaerical vesicles, ei.closintj: yellowish fjreen, si)herical or slightly 
oblong globules usually undivided. Solitary globules, magnified with 
glasses less powerful are seen free and naked ; by means of a more 
powerful microscope, almost all are perceived to be clothed with a proper 
cyst, larger vesicles enclose smaller, and the whole frond appears areo- 
lated, the hollow areohe containing solitary or binate globules. The 
vesicles general as well as partial, duplex, triplex, or multiplex, and that 
without any perceptible order, commonly present concentric circles, 
generally approximated, evident to the light." — Menegldni. 

Plate LXXXUI.jig. 7. Cells magnilied 400 diam. 

Glaeocapsa quaternata. Kutz. Tah.i., t.20,f. 1. 

Thallus mucous, effused, dirty greeu, becoDiing reddish 
brown; cells usually spluerical, single or twin or i]uatcrnate 
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(rarely 6-8) in families, tegument narrow, lamellose, achromatic, 
rounded or oblong ; cell-contents verdigris green, homogenous, 
or delicately granulated. 

Size. Cells •0032--0045 mm. ; with envelope -OOT-'Oll mm. 
Families •011--022 mm. 

Rabh. Alg. Eur. ii., 37. Kirch. Alg. Schles. 257. 

Coccochloris quatemata, Breb. MSS. 

On rocks or moist ground (Scotland). 
Plate LXXXIII. fig. 8. Cells magnified 400 diam. 

Olttocapsa azenavia. {Boss,) Rabh, Alg. Eur, i„ 39. 

Thallus mucous, cohaerent, somewhat olive-coloured ; cells 
large sphaerical, tegument thick oblong or almost sphserical, 
colourless, lamellose ; lamellae diffluent, cell-contents verdigris 
green then brownish, distinctly granulated. 

Size. Cells •0033-.-005 mm., with envelope •006--014 mm. 
Families '04 mm. 

Rabh. Alg. Eur. ii., 89. 

HcBfiiatococcua arenaj-ius, Hass. Alg. 330, t. 76, f. 10. 

In springs and thermal waters. 
Plate LXXXIV, fig, 1. Cells magnified 400 diam. 

Olttooapsa ttruginosa. {parm^ Kutt, Tab, i., i, 21, f. 2. 

Thallus crustaceous, grumous, or cartilaginous, glaucous 
green ; cells small sphaerical, tegument thick colourless, indis- 
tinctly lamellose, externally not rarely angular, cell-contents 
verdigris green, homogenous. 

Size. Cells •0022--003 mm. with envelope •0044-'0088 mm. 
Families *0I6-*05 mm. 

Rabh. Alg Eur. ii., 39. Kirch. Alg. Schles. 258. 

Palmella ceimginoaa, Carm. MSS. 

Hcematococcus (BruginoauSy Hass. Alg. 333, t. 82, f. 3. 

On limestone and other rocks. 
Plate LXXXIF, fig, 2. Cells and families magnified 400 diam. 

Olttooapsa magma. (Breb.) Kutz, Tab. i., t. 22, f. 1. 

Thallus grumous, rather crustaceous, purple brown, blackish 
when dry ; cells for the most part sphaprical, tegument lamel- 
lose intense purple or coppery- brown, usually not pellucid, 
external stratum very broad, globose, paler or colourless, soon 
diffluent ; cell-contents verdigris green, granulose, often becom- 
ing brownish. 

Size. Cells •0045-'007 mm., with envelope •006-*012 mm. 

2 
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Rabh. Alg. Eur. ii., 42. Kirch. Alg. Schl 259. 

Sorospora montana, Ha88. Alg. 309, t. 79, f. 1. 

Palmella montana, Ag. Syst., p. 18. Eng. Fl. v., 396. Eng. 
Bot. ii., t. 2554. Harv. Man. 179. 

Protococciis magmay Meneg. Nost. p. 48. 

Ulva viontana, UghiL Fl. Scot. 973. Hull. Br. Fl. 314. 
Eng. Bot. i., t. 2193. Hook Scot, ii., 91. With. Arr. ir., 
122. 

Merrettia alpicola. Gray Arr. i., 349. 

** Mountain dulse," of the Scotch. 

On moist rocks. 

" On the roountains of Arran, this lies unattached among loose wet 
gtones, covering them in a straggling manner to a considerable extent. 
Each frond is 1-1 J inch, in diameter, flattish, somewhat orbicular, 
between coriaceous and gelatinous, when dry almost horny, of a deep but 
dull purple colour, much lobed and curled like some Oyrttphorce, filled 
with crowded clusters of granules, which, if minutely examined are found 
to be mostly arranged in fours." — Hooker. 

In Scotland it is called Mountain Dulse, and, according to Lightfoot, 
" the Highlanders wash it and rub it between their hands into some 
water, so as to make a thin pulpy mixture, with which they purge their 
calves.*' 

Bate LXXXir. fig. 8. Cells and families magnified 400 diam. 

Glttocapsa zupicola. Kuii. Spec. p. 221. 

Thallns black, then fuscous or brown, crustaceous, thin, rather 
grunioiis, cells small, s])]i,Trical, te/T^ument narrow, not lameliose, 
fusc(!us then rusty-brown, for the most part associated in fours, 
rarely in twos; outer tegument broad, very pale, globose, enclos- 
ing numerous smaller families, soon dililucnt ; cell-contents pale 
verdigris green, or rusty l>rown. 

SizR. Cells •0033--U05 mm. Families -07 mm. 

Babh. Alg. Eur. ii., 43. 

On rocks amongst moss (Scotland). 
Bate LXXXir. fig. 4. Cells and families magnified 400 diam. 

Glaeocapsa sanguinea. {Afj.) Kuiz. Tab. i., t, 22. 

Tbalhis cfl'Msed, gelatinous, tliin, blood red or thicker and 
somewliat crustaceous, tlicn becoming blackish brown; cells of 
medium size, spba^ical, tegument intense bluo I red, not lamel- 
lose, in tlie middle ]»ale red, the extreme outer colourless or 
nearly so, very broad, g]ol»ose or angulai' ; cell-contents pale ver- 
digiis green, granulose. 

8izK. Cells with envelope 'OOST-'OOO nmi. Families to 
•14 mm. 
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Rabh. Alg. Eur. ii., 43. Kirch. Alg. Schles 259. 
Palmella sanguinea, Ag. Sjst. p. 15. 

Hcematococcus sanguineus. Ag. Icon. t. 24. Harr. Man. p. 
181. Hass. Alg. 329, t. 79, f. 2. Eng. Fl. v., p. 395. 

On rocks. 
Plate LXXXy, fig. 1. Cells and families magnified 400 diam. 

Olttocapsa lUdfaiana. {Harv.) Kutz. Tab, i., t. 23. 

Thallus gelatinous, compact, dark purple brown ; cells of 
medium size, sphcerical, tegument very thick, opaque, and in- 
tense purple, the outer very broad, usually angular Irom mutual 
compression, almost colourless, rarely diifluent, enclosing 
smaller families of 2, 4, 6, 8 ; cell-contents granulated, pale ver- 
digris green. 

ISizE. Cells with envelope *01-*017 mm. Small families 
'022-*04 mm. Large families, to *17 mm. 

Kabh. Alg. Eur. ii., 44. 

Sorospora Pal/sit, Hass. Alg. 810, t. 79, f. 3. 

Palmella Ealfsii, Harv. Man. 179. 

Amongst moss and lichens. 

*' Thallus a few lines in diameter, gelatinous, somewhat areolate, or as 
if composed of numerous small vesicles massed together, each of which 
contains 2-4 or 8 large blood red granules, which are much larger and of 
a far deeper colour than those of G, magma.*' — Harvey. 

Plate LXXXy. Jig. 2. Cells and families magnified 400 diam. 

Olttocapaa Shuttlewortliiaiui. Kxniz. Tad, i., t. 23,/. 1. 

Thallus gelatinous, rather hard, compact, dark rufous brown ; 
cells small spha^rical, tegument very thick, many times broader 
than the central cell, globose, intense orange red, the outer glo- 
bose or angular, homogenous, pale orange, or (rarely) colour- 
less, all, except the inner, soon diffluent ; cell-contents pale 
verdigris green. 

Size. Cells with envelope *0075- 013 mm. Families *035 
mm. 

Rabh. Alg. Eur. ii., 44. Kirch. Alg. Schles. 259. 

On moist rocks, and amongst moss. 

Plate LXXXr, fig. 8. Cells and families magnified 400 diam. 

Olttocapaa n&pestris. Kutz. Tab. Phyo. i., t. 22,/. 11 

Thallus dark brown, crustaceous, rather hard ; cells rather 
large, sphterical ; tegument very thick, lamellose, yellow or 
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golden brown, the outer permanent, yellowish or becoming pale ; 
cell-contents verdigris green, granulose. 

Size. Cells -OOG-'OOO mm. with envelope. Families 
•015-075 mm. 

Rabh. Alg. Enr. ii., 47. Kirch. Alg. Schles. p. 260. 

On rocks. 
Fiate LXXXIF. fig, 5. Cells and families magnified 400 diam. 

Genus 83. APBANOCAPSA, Nag, (1849.) 

Cells spherical, with a thick, soft, colourless tegument, con- 
fluent in a homogenous mucous stratum. Cell division as in 
Oleasocapsa, — Rabh, Alg, Eur, ii., 48. 

Aphanocapsa Tixescens. (Hass,) Rahh, Alg, Eur. ii., 248. 

Thallus gelatinous, more or less expanded, dirty green, or 
olive, becoming brownish, cells of medium size, pale bluish- 
green, solitary or in pairs, tegument scarcely visible. Cell 
contents homogenous, sometimes with a central vacuole. 

SizB. Cells about '0055 mm. diam. 

Sorosporium virescenSy Hass. Alg. 810, t. 78, f. 8 a, 

Aphanocapsa parietina, Nag. Einz. Alg. t. 1ft, f. 1. 

On stones, rocks, &c. 

Plate LXXXVI. fg. 1. Cells magnified 400 diam. 

Aphanocapsa rivularis. (Carm.) Itabh. Alg. Eur. ii., 49. 

Thallus hemispherical, gelatinous, tiiberculose, often confluent, 
a^ruginous-grcen, becoming brownish when dry ; cells spherical, 
scattered, single or in pairs, tei^Miment very tbiek, not lamellose, 
colourless, soon difliuent. Cell-contents bluish-green, delicately 
granular. 

Size. Cells about •O05--0OG mm. diam. 

Pahnella rivu/aris, Carm. MSS. llarv. in Hook. Eng. Fl. 
v., p. 397. Ilarv. Man. 177. 

Coccochlon's rivularisj Hass. Alg. 317, t. 78, f. Q>a, h. 

On rocks and stones inundated, in mountain streams. 

*' Fronds one-fourth or half an inch in diameter, hemispherical, taber- 
cular, firmly adheririt^, somcitimes cohering into a broad crust. Colour 
vivid green." — Carinickael. 

Plate LXXXn.foj. 2. Cells of A. rivuUiU, X -400. 

Aphanocapsa Grevillei. {Hass.) Babh. Alg. Eur. ii., 50. 

Thallus jrelotinou^, crlobose, (b^iisoly a'_rLrr<'Lrated, more or less 
confluent, tlirty giuen, from olive to brownish when dry ; cells 
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sphserical or elliptic, rather crowded, single or in pairs, nestling 
in a homogenous jellj, tegument quickly diffluent, cell-contents 
blue-green, delicately granulose. 

Size. Cells -OOSd-'OOe mm. diam. 

Kirch. Alg. Schles. 261. 

Coccochloria Grevillei, Hass. Alg. 818, t. 78, f. 7 a, i, 8. 

Palmella botryoides, Grev. Crypt. Fl. t. 243, f. 2. Eng. 
Fl. v., 396. Eng. Bot. ii., p. 207. Grev. Fl. Ed. 323. Mack, 
Hib. 244. 

Palmella Grevillei, Berkl. Glean, p. 16, t. v., f. 1. Harr. 
Man. 177. 

Botrydina Grevilleiy Meneg. Nost. p. 47. 

Byssus botiyoideSy Huds. Ang. 608. Lightf. Fl. Scot. p. 
1006. Rehl. Cant. 447. 

Cocochlorts radtcata, Johnst. Fl. Berw. ii., 262. 

Olivia botryoidesy Gray Arr. i., 349. 

By88U8 pulverulenta viridis, Diilen. Muse. 3, t. 1, f. 5. 

Bysaus botryoides saturate virens, Ray, Syn, 56, No, 6, 

On damp heaths and moors. 
Plate LXXXFLfig, 3. a, natnral size ; b, cells magnified 400 diam. 

Aphanocapsa depressa. {Han,) Jtabh, Alg. Eur. u., 51. 

Thallus somewhat hemispherical, depressed, gelatinous, green. 
Cells sphserical or irregular, variable in size. 

Size. Cells •0025--003 mm. 

Palmella depressa^ Berk. Glean. 19, t. 5, f. 4, Hary, Man. 
178. 

Coccochloris depressa, Meneg. Nost. 68, Hass, Alg, p. 316, 
t. 78, f. 4 fl, b. 

Growing on an old pump, at Cotterstock, Northamptonshire, 
constantly moistened with the drippings from the spout. 

*' Fronds bright yellow-green, gelatinous, subhemispherical, depressed, 
crowded together, filled with more or less globose or angular very minute 
granules." — Berkeley, 

Plate LXXXyi, Jig, 4. a, plant natural size ; &, cells magnified 400. 

Genus 84. MZC&0CT8TZ8. JTuiz. (1833.) 

Cells sphaerical, numerous, densely aggregated, enclosed in a 
very thin globose mother vesicle, forming solid families, singly, 
or several, surrounded by a universal tegument. Cell division 
in three directions alternately. 

This genus as defined by Rabcnhorst {Alg. Eur, ii., 61) not appearing 
to differ essentially from AnacysiiSf both aie united in this work. 
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KiBio«Tstii piotocaaita. {Biat.) BaSh. Aig. Em 

Thallas membranaceons, thin, green ; fatnili^a small, angular 
from mutaal pressure; cells Gmall, Bphnrical ; cell-cunt«nU 
grannlar, pale blae-green. 

Size. Familiea, 02 mm. Cells, -OOIS-OO^ mm. 

Micraloa protogenita, Bias. Alg, Micr. t. zix. Meneg. Noat. 
t. ziv., fig. 1 (partly). 

In water long atanding, stagnant ditches, amongst other 
Alg(B, &c. 

Flat* LXXXri. fs. 6. Familiei magniflod 400 diiim. 

Mlorocyatia mKiginata. (Meneg.) Kirch. Alg. Sehl. S55. 

TlialluH sphwrical, flattened, or orbicular and lena-shaped, 
GometiiueB confluent, pale-green, colourless at the margin ; cells 
minute ; cell contents blue-green, at length granular. 

Size. Cells -QOS-'OO^ mm. Families '8 --03 mm. 

Anacyitismarginata,tll&iag. Nost, 93, t, 13, f, 1, Gabh. Alg. 
Eur. ii., 52. 

In ditches, free swimming. 

Plate LXXXFI, fig. 6. Families magnified 400 diam. 

OiMUsSS. CLATKXOCTBTXS. Emfrry. OS56.) 
Frond, a microscopic gelstinons body, at ^rst solid, then 
saccate, ultimatuly clatlirate (fragments of the broken fronds 
occurring iu irregularly lobed forms) composed of a colourless 
matnx, in ivliicli are iml)eddi.-d imiumerable minute cells, which 
multiply by division \vithin the frond as it increases in size. — 
QiMil. Journ. Mwr. Sci., lS:>f>, [>. 53. 

1856,p. C3, ^4, 

Fronds iioatiiig in vast stviita on freshwater pools, forming a 
brigiit green scum, presenting to the naked oje a finely granular 
appearance ; when drieJi apj>e;iriiig like a crust of verdigris ; 
cells minute. 

Size. Fi-onds -OS-'IS mm. ; cells •00l>5--(l035 mm. 

Babh. Alg. Eur. ii., 54. Kirch. Alg. Scbles. 254. 

Microcystis iFi-vginosa, Kutz. Tub. i., t, 8. 

Polycyslia anigiiivm, Kutz. Spec, SIO. 

On fresh water lakes. 

"The emnlkst fronils met wild are upiially rdunilifli or elHpsoiilal. 
When quill' jouQK ilii.'}- apiKar Ui be foliii, liiit ns tlicv ftniw by llie tnulli- 
plication of tlic iriltnial ckUs an<) tlie I^cc^L'tilln nf K^'latinoiia matter, the 
ex|ianii!»n (nkes place chiolly iii^r llic ['i?ri[ili<.TV. so tinit tlio frond lieomies 
a liulluw Innly. Tlit.- walls ul llic tac t]ii:ij b'i^^- "ny, <»'d, ai ilie exijau- 
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sion proceeds, orifices are formed in different parts, until the whole 
becomes a coarsely latticed sac or clumsy net of irregularly lobed form. 
Then this becomes broken up into irregnlar fragments of all shapes and 
sizes (giving the stratum a granular appearance to the naked eye), each 
of which recommences the expanding growth, and becomes a latticed 
frond. The internal cells are very minute, but have a distinct margin 
with internal granules. They multiply by dividing into two and four. 
The gelatinous frond always presents a transparent border or peripheral 
stratum, destitute of green cells ; but no boundary membrane exists, the 
surface exhibiting a softened or half-dissolved aspect. On the approach of 
winter the fronds ceased to increase, and by degrees most of the gelati- 
nous masses faded to a light brownish tint, swelled up and settled to the 
bottom of the water in light flocculent clouds. They appear to become 
half-^Jissolved, and to allow the green cells to become free, as many of the 
latter were found free, adhering to the sides of the vessel. Perhaps these 
v'eproduce the fronds in the next season. No zoospores were ever de- 
tected." — Henfrey. 

Clathrocystis rosto-persicina, Cohn., is already included in this work, as 
Pleufococcus roseo-ptrAcinus, pi. 2, fig. 6, 

Plate LXXXVL fig, 7. a, Thalli magnified 200 diam. ; 5, cells mag- 
nified 400 diam. 

Genus 86. CaBL08PK.S&ZUM. Nag. (1849.) 

Thallus globose, small, vesicular, hollow, composed of small 
cells, which are associated in families at the periphery, im- 
mersed in a mucoas stratum, formed from the speedily conflnetit 
teguments. Increase by division of the cells in all directions. 

Coelosphsrium Kntiingiannm. Nag. Eint, Alg, p, 54, t, 1 e. 

Families sphaerical. Cells siibglobose, geminate, or qnater- 
nate, loosely disposed ; cell-contents blue-green, delicately 
granulose. 

Size. Cells *002-*005 mm. ; families *06 mm. and more. 

Rabh. Alg. Eur. ii., 55. Quart. Joum. Micr. Sci. 1869, p. 
197. Kirch. Alg. Schles. 254. 

In ponds, meres, <&c. 

Plate LXX2CVII,fig. 1. Families magnified 400 diam. 

Genus 87. G0MPK08PKS&ZA. K\U%. (1886.) 

Cells wedge-shaped, peripherical, 2-4-8 associated in radiating 
families nestling in jelly, covered with a tegument, and forming 
a solid globose free-swimming thallus. Cells dividing alter- 
nately in three directions. 

Oomphosphttxia aponina. Kutt, Tab, i., f. 31,/. 8. 

Thallus microscopical, blue-green, often becoming pale, tegu- 
ment colourless, rather thick and somewhat lamellose, central 
cells smaller, cell-contents verdigris or pale blae-green. 
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SizK. Cells -001 mm. iJiBiD. to -01 mm.long; families '05 n 
Rsbh. Aig. Ear. iL, 56. Kirch. Alg. Schlea. 25o. 

In dikbe*. 



Okxts 68. KBUSMOFXDIA. ir<y«a. (ISS9.) 
Cells globose, at the time of dirision oblong, ntiier thicfc. 
tegnments coaflnent, 4-8-16-32-64-128 associated in tabalar 
families of a single stratum, forming a qnadrat«, plane, free- 
swimming thai Ins. 



KnismopttAia tIoUcm. Sut*. Spte. 472. 

Thallns mucous, colourless, or nearly so, indefinite, familiea 
small, composed of 4-32 remote rer; minote cells ; cell-contents 
bomogenoDB, violet. 

SizB. Cells -001-0015 mm. ; families -015 mm. 

Rabh. Alg. Ear. ii., 57. Kirch. Alg. gchles. 254. 

Id ponds, ditches, &c, amongst other Algn. 
Plate LXXXFll. fg. 3. Families mugnified 400 diam. 

Mextsmopedla glanca. -Voj. Ein:. Al^, I. I, D. 1. 

Tlialliis more or lo-^ llmile-i, ,<.-I.inrnn< irrcoii, margin slightly 
sinualely creiiatu ; fariiiliiis coniposcil nf lii--Is-G4 (raruly more) 
oval orgloljc.se cells; ccll-contfnls ya\f blnc-Krecii. 

Size. Cells -OOS-'OUo umi. ; familit-s ■iH--i.''> mm. 

Rabh. Alg. Eur. ii., 56. Kirch. Alg. Schjps. 253. 

Gonium tjlaucwn, Ehrb. Iiifus. 5C, t. 'i, f. 5. 

In stagnant water. 

Plate LXXXVIl. fit). 4. Families mngnified 100 <iiam. 
Heriamopedla punctata. Meyen in Kirjm. Arch. 1939, ji, 67. 

Tlinllns l.'ss limiteJ, almost coloiiilcss, for the most part com- 
l-ORcil of 4-(;t remote cells; cell-cnntcntK jiale l)liic-greL>n. 

SiZB. Cells -033 niiM. ; fiimilips OfJ mm. 

Kiilz. Tab. i.. t. 38, f. 3. liubh. .\\g. Eur. ii., 57. Kirch. 
Alg. Schk-s. 2r..I. 

In stagiinnt water. 

liaff LXXXVIl. f.j. 5. Families mngnilieil ton .iiam. 
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SiexiBmopedia Tentriculi. Bobin Veg, Par, t, l,/.8. 

Thallus mucous -membranaceous, firm, whitish or yellowish ; 
families composed of numerous cells (8-4096); cell-contents 
pale bluish. 

Size. Cells 008 mm. diam. ; families -QS-'OS x •016--02 mm. 

Rabh. Alg. Eur. ii., 58. Kuchenm. Par. p. 18, t. 1. 

Merisniopcedia Goodsiri, Husem. de Anim. p. 13. 

Sarcina ventriculi, Goodsir in Edin. Med. and Surg. Joum. 
1842, p. 430, t. 57. Welcker in Quart. Journ. Micr. Sci. viii., 
p. 163. 

In the human stomach, &c. 

Doubtfully included here. Recently authors have classed it with 
Schitomycetes in preference to Algae. 

Plate LXXXVIL fig. 6. a, cells magnified 400, 6, cells very 
highly magnified. After Bobin. 

Merismopedia renls. {Hepw.) Babh, Alg, Eur, ii.,59. 

Families composed of from 8 to 64 cells. 
Size. No dimensions given. 

Sarcina rents, Hepworth in Micr. Journ. v. 1857, p. 1, 
with woodcut. 

In the human kidneys. 

This very obscure organism, like the last, is included here with con- 
siderable doubt. It may be said that nothing more is known of it than 
the meagre diagnosis above given. Sarcina ossium, Stephens, Ann. Nat. 
Hist. ser. 2, vol. xx., p. 614, is equally uncertain. 

Fiate LXXXVII. fig, 7. Cells very considerably but indefinitely mag- 
nified. After Hepworth. 

Genus 89. TET&APEDIA. Re\,>vtch. (1867.) 

Cells compressed, quadrangular or triangular, equilateral, 
becoming subdivided into quadrate or cuneate segments, or 
rounded lobes, either by deep vertical or oblique incisions, or 
bj wide angular or rounded sinuses. 

« Amongst unicellular Algoe falling under the class OdorophyUacecd, 
forms with specially figured cells — that is, otherwise than globular, ellip- 
soidal, or cylindrical, with more or less abruptly or broadly rounded ends 
— are, as is well known, numerous ; but amongst such plants belonging 
to the clofts PhycochromacefB f so frequently found in the same situatiooa 
associated with the foregoing, so far as J am aware, not until recently has 
attention been drawn to any examples of a specially figured outline. 

*' It does not appear, until the genus Tetrapedia was founded by Professor 
Reinsch for two new and singular exceedingly minute chroococcaceous 
forms, tliat examples of specially figured forms were known in this family 
of Algie. 

2 H 
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" So far u our acquaintance with these little Aign nachei, thehe appear 
to exist four (if not five) distinct, ^et kinilred forma of figured ■ Chroo. 
cocoaceai '—their remarkable shapes preclude their being regnnlpd a^ 
' Lichen-gonldia.' Iiut whether mature plnnta or BtageB in the growth of 
any more complicated structure remaiDS n problem. Ours art at icaat 
forma which here and there recur, aad one can at once recogniae them as 
always offering the aame characteraitiua and aa maiDtalning tiieir apparent 
individuality. Whether they are ' species '"or not, it may be a matter 
of convenience, should ohaerrers meet them elsewhere, and be ahte to 
throw a light upon them, to have at least a meana of their recognition ; 
for these reaaona it occurs to me aa desirable to record thetu onder 
Belnach'a genua." — W. Archer in Orevillea 1,, p. 41. 

TetimpadU Cnix-MlcliMU. Beiiuch Aly. JOilt. Ihudt. 

Cells quadrate, lateral margins entire, with two shallow con- 
cavities, each extending half the length of the side, thus pro- 
ducing an obtuse-angled central prominence, deeply incised kt 
the angles, incisions diagonal, rectilineal, deep, acute helow, 
slightly expanding- upwards, thus bisecting the angles, and 
dividing the ceil into four broadly ciineate segments, the npper 
angles of which are subacute (the incisions ultimately com- 
pleted, and the cell breaking np 7) ; in side view lanceolate, 
ends acute. 

8izB. Cells ■008--012 mm. diam. 

Archer in Orevillea i., p. 45. Reiusch Algenflora, t. i., fig, 6. 

In rnnning water (very scantily) near MuUmgar, Co. West- 
nicath, Iielarid. 



Plate LXXXVILJiij. 8. Cells magnified COO dia 



Tettapedia Relnachlana. A'-chi-r in OrevHUa i., p. tS, (. 3, f. 
11-13. 

Cells qnadningnlar, two oppnsile margins excavated by n 
wide triangnlnr sinus, thus Kuldividing the evil into two broadly 
cuneate segimoits connected by a wide isthmus, and somewhat 
convex on tlii'ir lower margins ; the otlier two opposite margins 
iif the cell, tlint is tlie u]i|icr margins of the segments, very 
slightly concave at the middle, soniewliat raised towards the 
acute outer aiigles; in side view oblong, coustiicted at the 
middle, cuds rounded. 

Size. Largest cell -OOTo-'Ol ram. diam. 

Ill moor pool^, Co. Dublin and Wicklow. 
Plate LXXXrii. j'l'j. 0. Cills mngnifiud GOO dinm. 

Tettap«4U setlgeta. Archer ia Gi-cmUca l.,pAG. t. ^,tlg. 14-17. 

Cells trlau-ulnr, tlic lateral margiiii snmoivhat deeply ct- 
civatcd by a ijii.ad n>iin>k'd sinus dividing tlie cell ijito tjirce 
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lobes, rounded at the ends, and each terminated by a very 
delicate straight bristle, in length about equal to the diameter 
of the cell ; in side view oblong, somewhat inflated at the 
middle at each side, ends round, and each seen tipped by the 
bristle. 

Size. Cells without bristles •0062--0075 mm., including the 
bristles •016--02 mm., from end to end. 

In moor pools, Co. Dublin and Wicklow. 

PlaU LXXXVIL fig^ 10. Cells magnified about 600 diam. After 
Archer. 



Genus 90. STNECKOGOCGUS. Nag. (1849.) 

Cells oblong, usually single, sometimes 2-4 connected in a 
series constituting a family. Cell membrane thin, cell-contents 
blue green ; now and then yellow or pale orange. Tegument 
absent. Division in one direction only. 

SynechococcuB crassus. Archer Mier, Jawm. 1867, i?. 87. 

Cells broadly elliptic, about one half longer than broad ; cell 
wall very thin. 

In shallow pools. Bray's Head, Ireland. 

Larger than the largest of Kageli's epecies (S. ceruffinosus), from which 
it is also distinguished by its elliptic or egg-shaped cells, somewhat 
narrowing towards the gradually rounded ends, and not cylindrical, with 
rounded truncate ends. 

No figures or measurements of this species have been published, and 
only the bare description reproduced above. 



Gekus 91. GLOBOTKECE. i%. (1849.) 

Cells cylindrical-oblong, rounded at the ends ; division trans- 
versal in one direction. Other characters as in Glceocapsa, 
Tegument very thick, lamellose. 

Oloeoihece cirstifera. {Hass.) Jlahh, Alg, Eur. n., 61. 

Cells oblong-cylindrical, 2-4 associated in families ; involved 
in a special universal tegument which is globose or oval, 1^-3 
times as long as broad. Cell-contents verdigris green. 
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Size. Cells -004- 005 mm., with tegument •008--012 moD. 
Families •025-*045 mm. 
Kirch. Alg. Schles., 251. 
Coccochloris cystifera, Hass. Alg. 441, t. 103. 
GloEothece devioy Nag. Einz. Alg., t. 1, f. G. 3. 

On rocks. 

Plate LXXXVIJJ. fig. 1. Cells and ramilies magnified 400 diam. 

Glaeotliece granoMt. Rabh, Alg. Eur, ii., 61. 

Tballus compact-gelatlnons, somewhat cartilaginous, grana- 
lose, blue-green; cells oblong, twice as long as broad, nsually 
2-4 associated in families ; tegument very broad, many times 
exceeding the central cell, distinctly lamellose, colourless or 
nearly so, lamella3 scarcely diffluent ; cell contents homogenous 
or granose, pallid blue-green. 

Size. C<*lls •014-*018 nmi. diam. 

Paimella granosa, Berk. Glean, ii., p. 19, t. 5, f. 5. 

Mtcroct/8ti8 granulosa, Moneg. Nost. 85. 

Hcematococcua granosus^ Hass. Alg. 327, t. 81, f. 6, Jenner 
Tunb. Wells, 90. Harv. Man. 181. 

On mosses in swamps. 
Plate LXXXVIII, fig, 2. Cells and families magnified 400 diam. 

Genus 02. AFHANOTHECE. Xag, (1840.) 

iJiffcring from Glaothece in all the teguments being usually 
confluent. Cells oblonL-:- or subcvlindrioal. Cell-contents now 
and then green, and then with difficulty distinguished from 
Paimella. 

Aphanothece prasina. Br. in Rahh. Alg. Xo. 1572. 

Tballus gelatinous, more or less Lrlobose, tuberculose, the 
size of a ebcrrv, intense bright b^ek-green, sometimes confluent, 
and then lobed, internally now and then interwoven with hyaline 
tbreads; cells oblong or ovoid, 1-2 times longer than broad, 
after division spluerical, tegument none, cell-contents verdigris 
green. 

Size. Cells -OO^.-Oun x -OOS-'Oll mm. 

Rabh. Al--. Eur. ii., G5. Kirch Alcr. Selib>s. 252. 

Coccocliloi i< sttn/iiiiKf, West and ^^'all. Herb. Belg. 1009. 

AjilKinotlncf Mo'jnauti^ Lnger. Sver. Al_L;llora }). 44. 

Palitic/la Mvoreuua, of this work p. \2j t. 5, f. 4. 

In ditches and stagnant ponds. 
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We are of opinion that this and the next species, as well as the 
Pahnella Mooreana figured on the 5th plate of this work, are all one 
species. 

Plate LXXXVIIL fig. 3. a, natural size; ^, cells magnified 400 
diam. 

Aphanothece Btagnina. {Spr.) Rabh. A Ig, Eur. 11.966, 

Thallns gelatinous, oblong or elliptical, or nearly globose, 
from the size of a pea to that of a cherry, pale hyaline verdi- 
gris green ; cells oblong-oval, always smaller than in A.prasina^ 
^-1 times longer than broad, tegnment none, cell-contents pallid 
verdigris green. 

Size. Cells -OOS-'OOS x •005--008 mm. 

Kirch. Alg. Schles. 252. 

Coccochloris stagnina, Spreng. Linn. Syst. iv.," p. 872. 

In stagnant water. 

It is very doubtful whether any definite specific character can be found 
to separate this from A. p^'asina. A» we have taken both from the 
same pond, the difference in colour, and in the size of the cells, may be 
assumed to be attributable only to difference in age. 

Plate LXXX Ylll. /y. 4. a, natural size ; 2», cells magnified 400 
diam. 

Genus 93. HOBIALOCOCCUS. KvJtz. (1863.) 

Tballus globose, gelatinous ; internal cells irregularly united 
in a plane, oblong body, immersed in the gelatinous tballus. 

Homalococcns Haasallil. Kutz. Oderprog. 1863, p. 6. 

Tballus globose, soft, green, of the size of a pea or a hazel- 
nut ; cells rounded or somewhat angular. 
Size. Cells about -006 --007 mm. diam. 
Rabh. Alg. Eur. ii., 69. 
Coccochloris hyalina, Hass. Alg. 815, t. 78, f. 2, a, b. 

In stagnant water. 

Plaie LXXX VIIL fig. 5. a, natural size ; 6, cells magnified 400 
diam. After Hassall. 
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Ordkb II. NEMATOGEN^. 

PtsDtfi mnlticellnlar, or psendo-malticellular. Cells rormiog 
a filament {Trichome), nanallj included in a tabular lomogenona 
or lamellate sheath {vagina). Filaments (Trichomes) either 
simple or branched. — Rabh. Alg. Eur. ii., 70. 

Thnret unites Cifitiphorce and Htmaiogenit id ona older Dnder the 
DBine ot Cryplophyeea. repcesenting the Ctfitiphara bj IL Trib^ caTled 
Chrtmeoeeacea and Nematogena b^r aootber Tribe tenoed Kostochiaeir, ao 
Uiat reallj the difference U oolf one ot name. 

Tube I. KOSTOOHZHKB. 

Trichomes simple or branched, with an obtuse, or acot« and 
Betiform apex, either naked or enclosed in a sheath. Bepro- 
dnction by fragmrnts of the trichome (hot-mogoma) which mn 
endoned with motion after separating from the mother plant 

•=Hornwgonece. Thuret. 



reproduce thpmeplFPS br ircanB of iaolated 
by the fniginpnts of fila- 



meiilB (cnlled Tiiirtiin^niitv), which too endowed nith mobility after 
BepnratiuK tbi^mwlrpB fnim Ibo moilior phiiit. 

Tho lilanipiilB of .Viy^'fAiBfrt- arc ti.mpospii esacntinlly ot eolonreil 
cells diBpo«'d in a row. Tliis nsseinljlacfi! of colla islspociaUy dcsipnatcd 
a tricliomr. The Irichonie is eitliei- naked, or iinmersi^d in loucilnge, or 
enctoaed in a ebcalfa. 

The presence or abseiicp of hclerociitta. their number, their Bitnation 
in the filauiciit, arc cbnmcterB ioiportnul tu nolc, but which hitherto 
have been niticb neglected. IJisily recognized in tlii; lii-iiig pinnt by 
tbeir yeltow cohiur frutn the oilier cells of the tricbninp, but Eoniclimes 
di&icult to cliHtinguiBli in dried spcciuienH. In donbtrnl cases it is lo be 
remembered that ibc betenicyBlsore united nlnnys with llie slieatb, and 
if that envelope is dcfcctiTe in the other cells il will snflice to apply an 
approin-ialo re-agent, siicb as potass, solution of iodine, iSc., to obtain 
evidenco of tbeir nature. 

SoDietimea Ibe lerniinal celtn of the trichome resemble the others (as 
in Lyni/hga and .SciidiwcHio). sometimes the filnmcnts arc terminated bv a 
hyaline hnir, elongated and deprivtd of its coloured contents, wicli a 
diameter nitich Ws than the orrlinnrv joinla of Ihn trichome (as Calti' 
thrir, KiviilarTa, &c.). Tliia liistinciioii, which ci>rrcfpoiidB in another 
instance to the priniii>al Jr^'wiof; point of cxIcUBion i.t ihe filamenla, is 
very marked in Ihe lii-ii^K Mnte, and CTpecially in indivi.inals in full 
vef^'tnlion. When, on Ibe conlrnry, ihc jdnnis uro old. nnd the summit 
broken and their hormnnoneB dis]>erHed, tho ccBi|>lcte rdnments are 
s very rare, and must be i^ougbt n ith am 
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Certain genera of Nostochitiea have the filaments constantly simple 
(^NostoCj Anabaena)^ others have the filaments frequently provided with 
lateral branches {Scytoneviea, CalotrichetB), Sometimes these rami- 
fications are normal, and result from the regular division of the 
trichorae {liimtlaria, &c.)» sometimes accidental and irregular. These 
produce themselves when the trichome has brokeui they grow and issue 
laterally from the sheath, when it is not rare to observe the base of the 
filaments of certain Lynghyat or, again, when the hormogones are not able 
to escape freely, they germinate in the interior of the sheath. Indeed, 
it is very frequent that the germinations develope themselves in fila- 
ments of all ages, but in that case the young filaments are not at all 
enveloped by the general sheath of the filament that bears them. 

Nostocs should be dried as quickly as possible after they are collected, 
otherwise the trichomes escape and the sheaths are left empty. — Thuretf 
in Ann, des Soi. Nat. 6 «er., Vol. i.,pp. 372-382 (1876). 

The following is a dichotomous key to the classification as proposed by 
M. Thuret:— 

rFilaments tapering at the top into a hyaline 

1 -J hair 12 

' Filaments always destitute of an apical hair .... 2 

rFilaments in which some of the cells change 

2 \ into heterocysts 3 

( Filaments without heterocysts 7 

n I Filaments with lateral ramifications 10 

X Filaments without ramifications 4 

/Filaments immersed in a gela- 
\ tinons mucilage of a determi- 

4 NosTOCEiE < nate shape Nostoc. 

/Filaments free or immersed in an 

V. amorphous diffluent mucilage .... 6 

(Filaments consisting of a coloured trichome 
enclosed in a hyaline sheath 6 
Filaments without a sheath distinct from the 
trichome A. B, 0. 

1. Heterocysti tcatiered in the trichome, 

A. Spores ^originating in cells not adjoin- 

ing the heterocysts Anahaena, 

p Trichomes united in small float- 
ing bundles .... Aphantzomenon* 

B. Spores originating in cells placed on 

each side of the heterocysts . • . Spharozyga, 

2. Heteroqfttt terminal {at both endt of the trichome). 

C. Spores originating in cells placed just 

below the heterocysts . . . Cylindrotperfnum. 

r Cells disc-like. Spores very prominent. He 
6 \ terocysts placed at regular intervals . 
V Cells longer than broad. Spores none . 



_ , ( Filaments spirally twisted . 

7 LYNOBYE.£ | filaments not spirally twisted 



Nodularia. 
Microchate, 



Spirulina, 
. 8 
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^FilamentB withoafc a sheath distincfc from 
the trichome 



8 



j3 Filaments agglatinated in small float- 
ing bundles 

Filaments formed of one or several coloared 
trichomes enclosed in a transparent sheath, 
from which the trichomes emerge to repro- 
dooe new filaments 



9 



I 



( Sheath containing several trichomes, at least 
in the larger filaments .... 

A. Filaments growing in scattered 

creeping, erect, or floating wick- 
like bandies .... 

B. Filaments bandied, erect, growing 

in small rounded tufts, or in felt- 
like turf of indefinite extent. 
Trichomes very slender 

Sheath enclosing only a single trichome 

A. Filaments simple, or only excep- 

tionally exhibiting the beginning 
of ramification where the tri- 
chome issues from the side of 
the sheath 

fi Filaments agglutinated in 
wick-like bundles . 

B. Filaments branched. Bamifications 

produced by the branching of the 
trichome outside the sheath, very 
irrepTular, and often geminate, as 
in Scytonema .... 



10 SCYTONEME.f: -> 



^Trichomes of which the cells 
only multiply in the direction 
of the leuc^th of the filament 
Trichomes of which the cells 
multiply as well in the direc- 
tion of the breadth of the 
filament, at least where the 
branches, which are always 
produced by lateral multipli- 
cation, originate 

A. Cells of the trichome often gemi- 
nate or tcrnate in consequence 
of their lateral multiplication, or 
even forming transverse several 
celled bands. Sheath large. Cells 
Burronnded with a thick mern- 
braue very ])roininent in the old 
filaments, llormogones orierina- 
ting in lateral branchlets formed 
of a single row of cells 

/3 Filaments of the hormogoiios 
much slenderer than the 
priiicijtnl lilamcnt, auvl origi- 
nating iu unilateral tufts . 



Oscillaria, 
Tricliodesmium, 



. 9 
A. B. 



diicrocoleut. 



Inaotis. 
A.B. 



. • 



Lyngbycu 
Symploea, 



Plectonema. 



. 11 



A. B. 



Stigoiwma. 



. Ms c her a. 
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11 i 



B. Trichomes formed mostly of a 
single row of cells. Sheath slen- 
der. Aqaatic plants looking like 
Tolypothrix .... 

^Sheaths enclosing several trichomes 

Sheaths enclosing only a single trichome. 
Ramifications prod need by the deviation of 
the trichome, which emerges from the side 
of the sheath 



A. Ramifications usually geminate, pro* 
daced by a fold of the trichome 
which raptures outside of the 
sheath, and gives birth to two 
filaments given off at a right 
angle. Heterocysts scattered 
here and there in the trichome 
without any evident relation to 
the ramifications 

fi Sheath very broad, forming 
a transparent layer around 
the trichome 



Filaments agglutinated 
erect wick-like bundles 



in 



B. Ramifications rarely geminate, often- 
times solitary, and originating at 
a point where the continuity of 
the trichome is interrupted by 
heterocysts. One or several he- 
terocysts placed directly above 
each branchlet . . . . 



12 CALOTKlCHEiK 



13 



Filaments agglutinated by a 
more or lless firm mucilage. 
Frond usually with a well de- 
fined outline .... 

Filaments free, growing in small 
tufts, or forming a turf of 
considerable extent 



'Heterocysts scattered. Ramifications very 
irregular, arising from a fold in the tri- 
chome, in the form of a V, where originate 
two geminate filaments, distinct at the base, 
bat at a certain height ti*ansformed, for the 
greater part, into a single filament, composed 
of a single row of cells. Frond hollow, but 
hard, folded and looking like a little JtivU" 
laria 

Heterocysts basal (placed at the base of the 
principal filaments and branchlcts). Ramifi- 
cations produced by tlie transverse division 
of the trichomes, the upper part of >%hich 
detaches itself and becomes a lateral branch- 
let, while the lower part extending itself by 
the side of its old tip makes a new extremity 
similar to the first 



Haplosiphon, 
Cyst(Kole%a, 



A. B. 



Scytonema. 

Petalonema, 
Symphyosiphon, 



Tolypothrix, 



• • 



. 13 



Calothrix. 



Hormaetis, 



U 



2 I 



22^ xematogrnm:. 

r Spores ori^nating ia the lower part of the 

14 \ trichome Ghtotrieka, 

' Trichomea nerer producing any apores A. 

A. Frond harin^ a tendency to an 
heTnispherical or bladdery form. 
Filaments exhibiting a disposition 
to radiate from the base of the 
frond Rivularia, 

fi Frond flat. Filaments erect, 

parallel Isactis, 

Sab'ttibe I. Psiloxemej:. Filaments not attenuated into a 

hair-like extremity. 

FAinLT I. N0ST0CEJ5. 

Tricbomes famished with heterocysts, involved in a very 
copious gelatin, more or less firm or diffluent, which is collected 
into a variously expanded, or very often indefinite thallus, or 
rarely with the mucilage quickly dissolved, subsolitary. — Borzi 
Alg, Fico. p. 279. 

Genus 94. N08T0C. Fauch, 0803.) 

Thallus gelatinons or nicmhranaccous, girt by a more or less 
firm periderm, definite, globose, or variously ex|)an"led. Tri- 
cbomes ilexuously curv.MJ, irrr'-iilarly interlaced, nt)w and then 
vaginate, jointN glol'ose or elli|itical, distinct, or more or less 
cdosely connected, llt'tcrocy-ts terminal or intercalated, larger 
or equal to tbe other cells. Sj>ores equal to the heterocysts, or 
a little larger, green, becoming bluish, olivaceous, or yellowish 
brown. 

The Xostnr-s consist of a more or ltrs>; firm j-'lly, in wliich ]>oa<]ed fila- 
ments arc inil)c'Mf<l. consistinuc of chiiins of small, soniewb.'it fflobose 
hiinpU; cells. 'I'll'-.-' tihinicMits or frichnmf-^ nre u-iially surroinukMl by a 
nhcatb, Avbirb is nftcn so delicato as >carcely to Ik; visil>le, or it is almost 
obsolctr. 'J'Ik.' fronil or thallus may be <xlobose, discoid, lobed, or 
irn-j^njhir, with u more ur less di.vtinct outer layer forming a kind of 
epidermis. 

At iri'e;rular di-tanns in the tricbomes are bai'irer cells, or /if/r'rori^sf.t^ 
formei-lv ie;:aided as spermatia , wbieh differ in colour from the otlier 
eelK (d" the ! riel ioiii.'. Jndi\idual eells becdnn' h'tejoeysts unintluenced 
bv anv delinite law at ]*ie-ent demonstrated, 

IiKTeas-' in the lilaments is eau-ed by division of the eells in the lonixi- 
tudinal <lireetioii, w!iei<b\' th«' triehoiue is con>tantly being lengthened, 
and new eellH added, which lie in the mucilai;e. 

Thurct has e.\i»lained the process by whicli new plants originate from 
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fragments of the trichome which he terms hormogones. The mucilage of 
old plants being softened, portions of the threads which lie between tho 
heterocysts are detached and escape from the mucilage, whilst the hetero- 
cysts remain behind. These escaped fragments become endowed with 
motion, similar to that observed in OsciUaria. The cells of the hormo- 
gone increase by division at right angles to the filament, and ultimately 
separate longitudinally, becoming the centres of new plants. 

Besides the reproduction by hormogones, certain special cells of the 
trichome enlarge and become converted into spores, which germinate and 
produce new plants, but no evidence of sexual reproduction has yet been 
adduced. 

Messrs Bornet and Thuret have subdivided the genus Nostoc into 
eight groui)s, of which two are not represented in Britain. The 
following is their synopsis, with the British species printed in small 
capitals. 

I. Intkicata. Aquatic species. Fronds soft, gelatinous without deter- 

minate form, often floating. 

A. Trichomes forming irregular masses, de- 

prived of the general mucilage. 
Circumvolutions of trichome compact and 

indistinct. . . . , . .1. hedenda. 
Circumvolutions of trichome distinct . . 2. tenuissimum, 

B. Trichomes involved in mucilage more or 
less abundant. 

a Trichomes flexuous, aggregated ; joints 
short and close together ; sheaths uc 
coloured, very refractive . . .3. UNCKIA. 

/8 Trichomes loosely interwoven, joints 
of equal diameter, rather distant. 

1. Spores subglobose. . . .4. PISCINALE. 

2. Spores oval. 

* Mucilage soft; sheath none, 
indistinct, or uncoloured . 5. CARNEUlf . 
** Mucilage firm ; sheaths and 
mucilage tinged with yellow at 
the periphery . . . .6. rtwdare, 

II. Gelatinosa. Fronds soft and gelatinous ; adherent ; joints of 
tiichomes cylindrically elongated in the young filaments. Spores 
oblong, large. 

A. Growing in watery or inundated places; 
fronds thick, deformed. 

a Trichomes heterogenous, composed of 
two sorts of joints, one cylindrical, the 
other cask-shaped or compressed spheri- 
cal 7. SPONGIiEFOBME. 

/8 Trichomes homogenous . . .8. yeUUinosum. 

B. Plant terrestrial. Frond plane, applied to 

the ground by the inferior surface . . 9. ellipsosporum. 

III. HUMIFUSA. Terrestrial ppecies. Fronds at first globope, then con- 
fluent, and forming gelatinous cushions adhering to the substratum by 
their lower face. Spores smooth. 

A. Frondrt in orbicular discpjOr indefinite and 
continuous. 
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a Spores measuring *004 x *008 mm. or more. 

1. Sheaths confluent, trichomes scat- 
tered, irregularly interlaced. 

* Spores rounded oval . . 10. coUinum, 
** Spores oval . . . .11. HUSCOBUM. 

2. Sheaths well defined, and separable 
by pressure, trichomes folded ver- 
tically and parallel . . .12. Passerinianum. 

fi. Spores measuring '004 x '006 mm. or more. 

* Mucilage tolerably firm ; tri- 
chomes olive. Spores oval . 13. HUMIFUSUH. 

♦* Mucilage soft, easily diffluent, 
trichomes ceruginous green. 
Spores subglobose . . .14. ccdcicoUu 
B. Fronds deformed, hollow ; joints spherical 
compressed \b. foliaceum, 

IV. CoMMUNiA. Terrestrial species Csometimes inundated). Fronds at 
first globose, then becoming tongue-shaped, plane, or irregular, not 
adherent. 

Adult frond suborbicular, folded, undulata, 
entire or lobed, often perforated ; joints 
spherical -compressed, uniform . . .16. COMMUNE. 

V. SPHiERiCA. Fronds globose or subglobose (often becoming irregular 
when they grow large), limited by a firm and resisting peridermio 
coating. 

A. Terrestrial species, or sometimes inundated. 

a Trichomes not fusiformly swollen be- 
tween the heterocysts. 

1. Fronds attaining 1 m. and more. 
Trichomes torulose. 

* Frond firm, trichomes com- 
pact, joints cask-shfiped, or 
comi)resse(.l sphaerical close to. 
get her, unilorm ; 8|)ores oval, 

smooth 17. SPH^RICUM. 

** Fronds soft, trichomes much 
spaced out, of uneijual size, 
joints nearly spha^rical, sheaths 
often coloured, contra>ting 
\\\i\\ the generally uneolourcd 
mucilage; sjUM-es oval, nmooth 18. nUPESTRE. 
2 Fronds very small, punctitorm, not 
attaining 1 mm 

Trichomes large; joints cylin- 
drical, a little constrictetl at the 
point of junction ; spores glo- 
bose, smooth .... 10. MACROSPORUM. 
/3 Trichomes fusiformly swollen between 
the lieterocysts ; joints dissiniilai", tlio 
one kind straight and elong;itc<l, the 
other la'gcr and sphirrieal ; spt»res 
spha?rical, rough 20. sphrroides. 

B. Aquatic sj)ecies (colour blue, or aj)proach- 
ing to blue). 

a Triclionn^s dis.-iniiln]". une([nnl : joints 
of two forms, the one (young) c-loii- 
gated, tlu' other large. sj)lKerical, often 
tilled witli oiia^i'ie liianulcs . , .21. CtEHULEUM. 
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/3 Trichomes homogenous, regular. 

1. Frond very small ; trichomes very 

compact 22. mintttisstmum. 

2. Frond attaining 2-10 mm. 

• Joints sphaerical, compressed . 23. gregarium. 
** Joints discoid, very compact . 24. edtde, 
8. Fronds attaining the size of a nut 26. PBUNIFOBME. 

VI. Vebbucosa. Aquatic species. Fronds rounded or discoid, at first 
full, tiien hollow, limited at the circumference by a firm and tough 
periderm. Trichomes thin, very regular, spaced out and a little 
flexuous at the centre, more compact, and very distorted at the peri- 
phery. 

a. Fronds subglobose or warted. Mucilage 
tolerably soft. Trichomes medium com- 
pact, and often deprived of sheaths at 
the periphery 26. VEBEUCOSTJM. 

h* Fronds at first discoid or tongue-shaped, 
a little ovoid, hard ; trichomes radiating 
regularly from the centre to the circum- 
ference and there forming a very dense 
layer 27. parmeiioides. 

VII. Zetterstedtiana. Aquatic species. Fronds sphsdrical, hard, 
tuberculose, divided into radiating separable 

lobes 28. Zetterstedtii, 

VIII. Flaoelliformia. Terrestrial species. Fronds forming thongs, 
linear straight, and very long. 

Frond linear or setaceous, subdichotomous 
trichomes longitudinally parallel . . 29. flageUiforme. 

I. Intricata. Species aquatiCy fronds sojt, gelatinous without 

detenninate foim, often floating. 

NoBtoc Linckia. (Roth,) Bom 4* Thur. Notes Alg, p. 86, t. 28, 

/. 1-12. 

Fronds lobed, multipartite, free swimming, as large as a 
walnut, lobes elongated and anastomosing, seruginous green, at 
length becoming brownish. 

Trichomes flexuous, aggregated, joints short and close, 
sphaerical, or sphaerical compressed, sheaths uncoloured, very 
refractive, Hoterocysts slightly oblong. Spores subglobose or 
oval. 

Size. Joints '0035 mm., heterocysts '005- '006 mm. diam., 
spores (in form intricatum) subglobose '0065 X '009 mm. 

Itivularia Linkia, Roth. Neue Beitr. p. 263. 

Nostoc confu^um, Ag. Syst. Alg. p. 22. 

Monormia intficatay Berk. Glean, t. 18. Hass. Alg. 286, t. 
75, f. 11. Ralfs. Ann. Nat. Hist. 1850, p. 326, t. 8, f. 1. 

Anahaena intricata y Kutz. Pliyc. Germ. 171. Rabli. Alg. 
Eur. ii., 183. 

Anahaena flos-aqucEy Ilabh. Alg. Sacbs. No. 27.. 
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Nostoc piacinaley Wittr. & Nord, Alg. Exs. No. 195. 
Nostoc inlricatum, Meneg. Nost. Ital. p. 122. Borzi Alghe 
Fico. p. 283. 

In ditches (slightly brackish). 

"Forming small roundish gelatinous masses, floating amongst different 
species of Lemna in fresh water, but probably within the influence of the 
tide, and also amongst Enteromorpha int&stinalis, and even within the 
frond in brackish water. The plant is at first of an olive yellow gradually 
assuming a greener tint, and when dried of a deep verdigris. Very 
gelatinous, delicately branched, the branches very flaccid. Under a high 
magnifier the whole plant is evidently composed of gelatine, in the centre of 
which runs a single moniliform filament, following the ramifications, and 
in its progress curling to and fro repeatedly across the thread, the joints 
bein: nearly globular. The specimens from the interior of Enteromorpha 
are paler, and have longer joints amongst the globular ones.'* — Berhjley. 

Plate LXXXIX. Jig, 1. Nostoc Linkia (intricata) nat. size, after 
Berkeley. 

Fig. 2. Nostoc completely developed, composed of the interlacings of 
a single trichome X 350. 

Fig. 3. Portion of trichome, spores arrived at complete maturityX 650. 

Fig. 4. a, spore commencing to germinate ; b, c, d, e, spores Id 
germination more or less advanced X 650. 

Fig. 6. Germinating filamen.t changed into a hormogone X 650. 

Fig. 6. Free hormogone X 650. 

Fig. 7. Motile trichomes segmenting in fragments, of which each 
constitutes a hormogone. 

Fig. 8. Immovable hormogone commencing to develope X 640. 

Fig. 9. Development of hormogone8 X 65n. 

Fig. 10. Group of spores gerniinatinj? X 3a0. 

Fig. 11. Chaplets of spores obtained by cultivation in germination X 
650. Figs 2 to 11. After Bornet. 



Nostoc piscinale. Kiit:. Tab. P/njc. ii,, i. 11, /. 3. 

Fronds attached or free swimming, bullate and tuberculate, 
verdigris green, rarely rnfescent, beconiing olivaceous by age. 

Trichomes loosely interwoven, joints equal in diameter, rather 
distant. tSpores sul)globt)se. 

Size. — Joints -OOoT-'OO^ mm., lietcrocysts 'OOG mm., spores 
•007 X -008 mm. 

Born. & Thuret Notes Alg. ii , 00. 

Nostoc hiL'ustre,, Kutz. Tab. Pliye. ii., t. 11, f. 2. Iiabli. Alg. 
Eur. ii., 171). Borzi Alghe Fieo. p. l^sl. 

Nvstoc a(/fj/ii(ifKins, Kutz. Tab. I'liyc. ii., l. 10, f. 1. liabb. 
Alg- Enr. ii., 178. 

In ditclies. 

J'lafe LXXXIX. ////. 12. Trieli<uiies of X. /'/.w///'//^ X -l(M) ; Cv^. \:\ 
portion of trichouie with heterocyst X <".()() ; li;^^ 14, spnres in course of 
(U'veloimicnt. with n\;iturc ^purcs X lion ; Iilt. 1.'>, si-orcs in the early 
stages of gerniinatiun X tjlM). 
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WoStoe caiaeum. Aq, Syst. Alg, p. 22. 

Frond indefinitely expanded, bullate and undulate, flesh 
coloured, rufescent or purplish. 

Trichomes loosely interwoven, joints equal, sheath none, in- 
distinct, or uncoloured, spores oval. 

Size. Joints -OOST-OOi mm., heterocysts '006 mm. diam., 
spores -006 x '009 mm. 

Rabh. Alg. Eur. ii., p. 180. Born, and Thuret, Notes Alg. p. 
91. 

Noatoc vartegaium, Harv. Man. 183. Kutz. Sp. Alg. 301. 
Hass. Alg. p. 287, t. 74, f. 3. 

Nostoc piirpurascens, Kutz. Tab. Phyc. ii., t, 11, f. 4, 

Nostoc rufeacena^ Ag. Syst. 22. Rabh. Alg. Eur. ii., 179. 

On rocks. 

"First collected in Ireland in 1836, growing on the face of a moist 
bank over which water trickled. When recent it formed a soft gelatinous 
mass, of a livid colour, bearing the closest resemblance, both in substance 
and coloar, to those gelatinous medusae which are cast ashore along the 
coast." — Moore. 

Hate XC. Jiff. 1. Nostoc carneumy natural size ; fig. 2, trichomes 
X 400 ; fig. 3, development of spores X 600. 

II. Gelatinosa. Fronds soft and gelatinous j adherent , joints of 
trichome cylindrically elongated in the young filaments^ Spores 

oblong, large, 

Nostoc spongiMforme. Ag. Syst, Alg, p, 22. 

Frond at first subglobose, then indefinitely expanded, be- 
coming rather firm, pale jeruginous or olive green, surface 
tuberculated. 

Trichomes heterogenous, composed of two sorts of joints, one 
cylindrical the other cask-shaped, or compressed sphserical. 
Heterocysts globose. Spores smooth, oblong. 

Size. Joints '004 mm., heterocysts •007-'008 mm,, spores 
•006--0O7 X •01--012 mm. 

Bom. & Thuret Notes Alg. p. 92. Rabh. Alg. Eur. ii. 178. 
Kutz. Tab. Phyc. ii., t 9, f. 4. 

Nostoc inundatunif Kutz. Spec. Alg. 299. Rabh. Alg. Eur. 
ii., 171. 

Hormosiphon inundatttm, Kutz. Tab. Phyc. ii., t. 27, f. 2. 

Hornwsiphon stagnalis, Kutz. Tab. Phyc. ii., t. 27, f. 8. 

Hormosiphon natans, Kutz. Tab, Phyc, ii., t. 27, f. 4. 

In wet or inundated places. 

Plate XC. fg. 4. Nottnc fpcmgiaformf^ natural sixe; fig. 5| young 
trichome ; tig. 6, matore trichome X 400; fig. 7, portion of Diaturu 
trichome X GOO. 
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WoBtoc •llipBOspomm. (Deem.) Rabh, Alg. Eur, ii., 169. 

Plant terrestrial. Frond plane, applied to the ground by the 
lower surface, gelatinous, rufous brown. 

Trichomes densely interwoven, pale aeruginous green, joints 
cylindrically elongated, loosely connected, sheaths broad, homo- 
genous, Heterocysts elongated, elliptical, spores oblong, 
smooth. 

Size. Joints '004 mm., heterocysts 'OOG-'OOT mm., spores 
•006 X -OOe-'OOS X -019 mm. 

Born. & Thuret Notes Alg. ii., 94, t. xxvii., fig. 7-11. 

Honnosiphon elb'psosporumj Desm. PI. Crypt. No. 133. 

On the ground amongst moss. 

Plate XC, fig, 8. Trichome of Nostoc elUpsosporum producing spores 
X 400 ; fig. 9, portion of trichome which at one extremity exhibits the 
Hheath ; fig. 10, trichome with the greater part of the joints transformed 
into Bpores ; fig. 11, young trichome from germinating spore. Figs. 9, 
10, 11, X 600 diam. after Bornet. 

III. HuMiFDSA. Species terresinal. Fronds at first globose, 
then confluent, and forming gelatinous patches adhering by their 

lower face. Spores smooth, 

Nostoc muBConun. Ag. Disp. Alg. p. 55. 

Frond dark green, foliaceous, tuberculate, opaque. 

Trichomes diffused, irregularly interwoven, ])ale a?ruginous 
green. 8heaths confluent. Heterocysts spluTrical, usually 
intercalated. Spores oval. 

Size. Joints '0035 nun., heterocysts '005 mm., spores '006 
X '01 mm. 

Born. & Thuret Notes Al^^ p. 9G, t. '27. RaMi. Alg. Eur. ii., 
173. Eng. Fl. v., 3\)\). Hass. Alg. 292, t. 71, f.^^. Gray 
Arr. i., 351. 

On calcareous rocks, and the mosses that cover tliem. 

Plate XC. fid. 12. Xosfoc inu.<r(>riin> iiat. sizt* ; fig. 1.'], trichome X 
400; fig. 14. sterile trichome: tijj:, 1"», fructifying trichome; fig. 17, 
trichome with spores involved in .-heatli : figs. 17, 18, F[>ores germinating; 
figs. 14-18, X GOO, after liornet. 

Nostoc humifusum. CVr? ?w. En.j. Fl. n., ."nO. 

Frond small, at first Lrlobose or siil>o;l(t])ose, from the size of 
a peppercorn, olive, then hrownisli, shining- opaijue \vhcn dry. 

Triclionies olive, slender, vertically folded, sheaths well de- 
fined. Heterocysts gl(/|io>e. Spoi'es oval. 

SixK. Joints -0022 mm., heterocysts 'Ou;] mm., spores 'OOl 
x-OOG mm. 
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Harv. Man. p. 184. Born. & Thuret Notes Alg. p. 99. 

Nostoc panetinum, Rabh. Alg. Eur. ii., 178. 

Anabaena granulans^ Kutz. Tab. Phjc. i., t. 94, f. 6. 

Noatoc granulare^ Rabh. Alg. Eur. ii., 163. 

Noatoc tepidariorum^ Braaa. in Rabh. Alg. No. 2461, 2462." 

On mosses and on walls in greenhouses, &c. 

Plate XCL Jig. 1. Nostoo humifu9uin, nat. size; fig. 2, trichomex 
400 ; fig. 3, portion of trichome x 600. 

IV. CoMMDNiA. Species terrestrial. Fronds at first globose ^ 

then tongue -shaped^ plane or irregular, 

WOBtoc commiine. Vauch, Conf. p, 222, t 16,/. 1. 

Adult frond sub-orbicular, folded, undulating, entire or lobed, 
often perforated, olive, jellowish-brown, or becoming brownish. 

Trichomes flexuous, loosely interwoven, pale blue-green. 
Joints spliaerical, compressed, uniform. Heterocysts globose. 

Size. Joints, •0045--006 (usually -005) mm., heterocysts 
•007 mm. 

Rabh. Alg. Eur. ii., 175. Hass. Alg. t. 74, f. 2. Borzi. 
Alghe Fico. p. 284. Eng. Bot. i., t. 2556, pi. p. 1625. Eng. 
Bot. i., t. 461. Relh. Cant. 441. Lightf. Fl. Scot. 898. Purt. 
Midi. Fl. ii., 612. Abbot. Bedf. 271. With. Arr. iy., 80. 
Jenner Fl. Tunb. Wells, 190. Harv. Man. 183. Johnst. 
Fl. Berw. ii., 262. Grev. Fl. Edin. 322. Mack. Hib. 245. 
Flor. Dev. ii., 49. Eng. Fl. v., 398. Dickie Bot. Guide, 310. 

Tremella nostoc^ Linn. sp. 

Nostoc cinifionum, Born. & Thuret Notes Alg. ii., 102. 

Nostoc faliaceum, Ag. Syst. Alg. p. 19. Hass. Alg. t. 76, 
f. 2. Rabh. Alg. Eur. ii., 173. Eng. Fl. v., 399. Harv. Man. 
183. Mac. Hib. 245. Dickie Bot. Guide, 310. 

Nostoc arctunij Kutz. Tab. Phyc. ii., t. 7, f. 1. 

Nostoc littorale, Kutz. Tab. Phyc. ii , t. 8, f. 1. 

Nostoc prismaticuniy Ces. in Rabh. Alg. Eur. ii., 169. 

Nostoc rugosum, Kutz. Tab. Phyc. ii., t. 11, f. 1. 

Nostoc salsum, Kutz. Tab. Phyc. ii., t. 8, f . 3. 

On wet ground. 

Plate XCL jig. 4. Nostoc commune, nat. size ; fij?. 5 trichome x 400 ; 
fig. 6, portions of trichome x 600, fig. 7, portion of trichome. 

V. Sph^rica. Fronds globose or subglobose (becoming irregular 
when they grow large), limited by a firm and resisting peridermic 

coating, 

Wostoc sphviicnm. Vavch, Conf, 223, t, 16, /. 2. 

Fronds firm, sphaerieal, about the size of a pea, gregarious, 
olive or bluish-green, or brownish, with a firm brownish or 
coloarless periderm. 
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Trichomes compact, densely interwoven at the periphery, 
joints cask-shaped, or compressed spherical, close together, 
uniform. Heterocysts subglobose. Spores oval, with a thick 
tegument, smooth. 

Size. Joints •004-*005 mm., heterocysts '006 mm., spores 
•005 X -007 mm. 

Born. & Thuret Notes Alg. p. 108. Rabh. Alg. Eur. No. 
746. Harv. Man. 184. Gray Arr. i., 352. Eng. Fl. v., 400. 
Hass. Alg. 289, t. 76, f. 5 (?). Dickie Bot. Guide, 310. 

Noatoc vesicariumy Menegh. Nost. Ital. p. 108 (not Harvey). 

Ulva pistfonnis, Huds. Fl. Ang. ii., 572. 

In springs and mountain rivulets. 

" Fronds from half a line to two lines in diameter, globular, firm, 
smooth, solid, heaped on each other like a parcel of small shells. In- 
ternal filaments rather thinly scattered through the mass.^ — Caiinichael. 

Plate XCI, Jig, 8. Nostoo tpJugricum nat. size ; fig. 9, trichome x 400 ; 
^^ 10, portion of trichome x 600; fig. 11, spores x 600. 

Nostoc rupestre. Xutz. Spec. Alg. p. 296. 

Fronds soft, globose, olive, becoming brownish, often forming 
an irregular crust. 

Trichomes much spaced out, of unequal size, joints nearly 
sphaerical, sheaths often coloured, contrasting with the generally 
uncoloured jelly. Spores oval with a smooth tegument. 

Size. Joints -005- 'OOS mm., lietorocysts '007 mm. 

Rabh. Ali,^ Eur. ii., 163. Thuret Notes Alg. \k 112. Borzi 
Alghe Fico. p. 283. 

Nostoc iiticrosvopicuin, Carni. Ilarv. Eug. Fl. ii., 399. Harv. 
Man. 181. Mack. llib. 215. 

On rocks, ovorrunuiug mosses, &c. 

Tliis 8i)ocies is mixed up by Ha.ssall wirh X(>i^toc jfiHsroi'am, if it be not 
in reality tlio whole of that s})ecies, for there is some doulit whether N. 
«nH5Coru/>J, as tletined by lioriiet ami Thuret was known to him. 

Plate XCI. fiij. 12. Involved trichomes of A', rvpe^trc x -100 ; figs. 13, 
11, lo, young plants in course of development x -lOO, after Borzi. 

Nostoc macrosporum. 3Icmg. Matt. Nost. IIG, t. H,/. 2. 

Fronds very small, puuctifonu, ivruginous-greeu, or brownish- 
olive. 

Trichomes largo, bluish-green, or brownish, joints cylindrical, 
a little constricted at their junction. Sheaths broatl, brownish 
or yellowish-brown, Heterocysts globose. Spores globose with 
«i smooth tegument. 

SizK. Joints •0(i8-*CH»9 umi., heterocysts •009--01 mm. 

Lorn S: Thuret Notes Alg. p. 1 12. liabh. Alg. Eur. ii., 163. 
Ilass. Alg. 293, t. 73, f. 1, 2. Uorzi Alghe Fico. p. 283. 
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H ormosiphon macrosporus, Kutz. Tab. Phyc. ii., t. 13, f. 1. 
Diplocolon Heppit, Itzig. Phyc. Stud. t. 11, f. 8-12. 
Nostoc pyreniacum, Ripart. Bull. 8oc. Bot. Fr. (1868.) 
Nostoc ichthyoUy Rabh. Alg. Eur. ii., 164. 

On rocks among moss. 

Plate XC 1 1, figs, 1, 2, Involved triohomes of N, macrosporum x 400 ; 
fig. 3, development of hormogone, x 400, after Borzi. 

Nostoc cvruleum. Lyngh, Ilydr. Dan.t. 68,/. b. 

Fronds, small, globose or subglobose (i to 4 lines) , fixed or 
free swimming, usually gregarious, blue or greenish-blue. 

Trichomes dissimilar, unequal, joints of two forms, the one 
(young) elongated, the other larger, nearly sphaerical, some- 
times filled with opaque granules. 

Size. Joints •004-*007 mm., heterocysts '008 mm. 

Born. & Thuret Notes Alg. p. 114. Rabh. Alg. Eur. ii., 167. 
Nord. & Wittr. Alg. Exs. No. 98. Grev. Sc. Crypt. Fl. 1. 131. 
Hass. Alg. 293, t. 76, f. 11, t. 75, f. 10, t. 74, f. 1. Eng. Fl. 
v., 400. Harv. Man. 183. Gray Arr. i., 352. 

Nostoc ccBinilescenSf Rabh, Alg. Eur. ii., 168. 

Nostoc Itzigsohniiy Rabh. Alg. Eur. ii., 168. 

On mosses and submerged plants. 

Plate XCII. fig. 4. Plants of Nostoc caruleiim nataral size ; fig. 6. 
trichomes x 400 j fig. 6, portion of trichome x 600. 

Wostoc pn&nifomie. Ag. Disjp. AJg.p. ih. 

Frond from the size of a pea to that of a damson, or larger, 
olive or dark asruginous-green, when old becoming blackish- 
brown, with a coriaceous periderm, and watery within. 

Trichomes loosely interwoven, joints subglobose, compressed, 
closely connected. Heterocysts globose, usually terminal. 

Size. Joints •004-*005 mm., heterocysts •O06-'007 mm. 

Born. & Thuret Notes Alg. p. 116. Rabh. Alg. Eur. ii. 
Kutz. Tab. Phy. ii., t. 4, f. 4. Witt. & Nord. Alg. Exs. 97, 
276. (?) Berk. Glean, t. 19, f. 2. Ilass. Alg. ^91, t. 76, f. 
3,4. Eng. Fl. v., 399. Harv. Man. 183. Gray Arr. i., 352. 

Ulva prunifoi-misy Huds. Ang. ii., 572. Abbot. Bedf. 274. 
With. Arr. iv., 120. Hull. Br. Fl. 310. 

Nostoc cocct/melon, Kutz. Tab. Phyc. ii., t. 4, f. 3. 

In freshwater pools, rivulets, &c. 

Plate XCII. fig. 7. Nostoc pruniforme, natural size ; fig. 8, trichome 
X 400 ; fig. 9, portion of trichome, with spores in coarse of formatioa 
x600. 
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VI. Verrucosa. Species aquatic. Fronds rounded or discoid^ 
Jllled, then hollow^ with a tough periderm. 

Nostoc Terracosnin. Vanch. Con/. 225, t xvi., /. 3. 

Fronds subglobose or nodulose, warted, brownish-green, jelly 
tolerably soft, limited at the circumference by a firm and tough 
periderm. 

Trichomes slender, somewhat compact, spaced out, and a 
little flexuous at the centre, more compact and distorted at the 
periphery, where they are often deprived of sheaths. Joints 
subglobose, closely connected. Heterocysts spherical. 

Size. Joints 'OOS-'OOSS mm., heterocysts '006 mm., spores 
•005--007 mm. 

Born. & Thuret Notes Alg. p. 117. Thur. Ann. Sci. Nat. 
1844, ii., t. 9, f. 1-5. Eabh. Alg. Eur. ii., 176. Borzi Alghe 
Fico. p. 284. Hass. Alg. 291, t. 76, f. 1. Grev. Fl. Ed. 328. 
Hook. Fl. Scot, ii., 74. Mack. Hib. 245. Fl. Dev. ii., 49. 
Gray Arr. i., 351. Kutz. Tab. Phyc. ii., t. 9, f. 11. Eiig. FK 
v., 400. Harv. Man. 183. Dickie Bot. Guide, 310. 

Nostoc irregulare, Wartm. in Rabh. Alg. Eur. ii., 167. 

Nostoc niva/e, Kutz. Tab. Phyc. ii., t. 8, f. 4. 

Nostoc Pehponnesiacum, Kutz. Tab. Phyc. ii., t. 9, f. 3. 

Nostoc sphcBvicuviy Meneg. Nost. Ital. 110. Kutz. Tab. Phyc. 
ii., t. 3, f. 2. 

TrcmdUi rtrrucom, Iluds. Fl. Aug. Lightf. Fl. Scot. 898, 
With. Arr. iv., 81. 

In stroains, attached to stones. 

plate Xdl. jij. 10. Xodoc vcrnicosvm, natural size; flif. 11, tri- 
chomes x 400 ; li<_'s. 12-13, portions of triclionio; lip:. H. li^rmogones 
Tin(.ler<;oiiij,' division ; fi^'s. 12 to 14 x 000, after Tliurct ; tig. 16, spores; 
tig. 17, spore iu ^'erniinatiou x GOO. 



Gexcs Oj. ANABAENA. Bonj. (1823.) 

Tricbomes moniliform, without sheatlis (or rarely vaginate), 
composed of sub-glubosc cells, some of whicli become chang(Hl 
into gloliose or elongated spores, usually yellowish brown or 
golden brown. Heterocysts intercalated in tlie trichomes. 
Spores originating in cells not adjoining the lietcrocysts. — 
Born, and Thur. jVotes Ala. 

Kecent aiithf)rs liavc^ modiliiH] this genus in different directions. Borzi 
does not ad(^i)t the same limitations as Thuret, neither does Kirchncr or 
Professors Nordstedt and Wittrock. 
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Professor Wittrook suggests that the genas Anahaena should be 
divided into four sab-geuera, under the following designations : — 

Sub-Gen. 1. Trichormns. Spores globose, or subglobose, hetero- 
ojsts intercalated, distant from the spores. 

Sub-6bn. 2. Bolichospermiiin. Spores subellipsoid or sub- 
oylindrical, heterocjsts as in Trickormus, 

Sub-Gen. 3. Sphasrosyga. Spores subellipsoid or 8ut)ojlindrioaI, 
heterocjsts intercalated, proximate to the spores. 

Sub-Gen. 4. Cylindxospermiiin. Spores subellipsoid or cylindrical, 
heterocjsts for the most part terminal and proximate to the spores. 

Anabaena flos-aqnn. Kutz, Tab. Phyc, i., t. 94. 

Free swimming, membranaceous, blue-green. Trichomes more 
or less curved, often circinate, joints sphaerical, or from mutual 
pressure elliptic or quadrate. Heterocjsts intercalated, elliptical. 
Spores globose. 

SizB. Cells -OOiS-OOe mm; heterocjsts •012-'014 mm. 
long ; spores 'OOS-'Ol mm. 

Rabh. Alg. Eur. ii., 182. Kirch. Alg. Schl. 235. 

Nostoc flo8 aqucBf Ljngb. Hydro, t. 68, f. D. 

Trichormua incurvua, Allm. Ann. Nat. Hist, xi., 163. 

var, cizcinalis. Kirch, Alg. Schl. 235. 

Trichomes more circinate, and joints rather larger. 
Size. Cells 'OOy-'Ol mm. ; spores •012-014 mm. diam. 
Anabaena circinalis, Rabh. Alg. Eur. ii., 183. 
Anabaena spiralis^ Thompson Ann. Nat. Hist. (1846) v., 
p. 81. 

Tnchormua spirqlia, Ralfs Ann Nat. Hist. (1850) p. 328. 

In ponds, moor pools, <&c. 

Plate XClll. fig, 1. Trichomes X 40o diam.; h Trithormv* rpiroU^ 
after Balfs ; c var. circinalis, trichomes x ^00. 

From the description and figure given by Ralfs, under the name of 
Trichormus spiralis, we have no doabt that Thompson's Alga, which 
himself termed Anabaena spiralis, was the variety circinalis of this 
species, although HassaH's figure and interpretation is entirely different. 
The account which Thompson gives of his " Alga which colours Bally- 
drain Lake," is as follows : — 

** On visiting the lake (July 15) to-day I found that the whole body of 
water was tinged with a dull faintly glaucous hue. On going out in a 
boat to ascertain the cause of this appearance, I saw that the water was 
everywhere filled with extremely minute particles, which might be com- 
pared to the motes in a sunbeam. To the UDassisted eye they seemed 
as delicate as the finest haman hair, and of a spiral form. On enquiry 
I learned that the appearance bad been observed only for the last four 
or five years, and for about three months in each year. One of my 
friends had looked upon its approach with dread, as it interfered so 
much with his angling, that during the period of its continuance this 
spot had to be abandoned.'* Subsequently the plant was observed as 
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late as the 27th September, but on October 7th all had disappeared. In 
the following year the Alga was seen first on the 3rd of Jalj, and last 
on the 23rd of September. 

*'The specimens obtained were invariably of similar breadth, and 
rarely presented more than four spiral turns, and when of this size were 
l-50th of an inch in length. The species at first, when mingling with 
the water, is of a dark green colour, when in calm weather it ascends to 
the surface in separate particles it appears pale green ; when it does so 
en masse (the earliest symptoms of decay) it is of a pale blue, and in the 
last stage of decomposition ferruginous. When two of the spiral 
portions come in contact they have an elastic power, by which they can, 
though slowly, disentangle themselves, and separate from each other." 

Anabaena Tariabills. Kutz, Phyc. Oen» 

Gelatinous, submembranaceous, deep blue-green. Trichomes 
sligbtlj flexuously curved, almost parallel, verdigris green, joints 
globose or elliptic, compressed or depressedly subcylindrical, 
1-1^ times longer than broad ; heterocysts intercalated, paler ; 
spores numerous, seriate, ellipsoid, golden tawny, with a rather 
thick membrane. 

Size. Cells •0035--004 mm. ; heterocysts '007 mm. ; spores 
•00801 X •012 mm. 

SphoBrozyga Thwaitesiiy Harv. Phyc. Britt. t. 113, B. 

Sphcerozi/ga variabilis, Kutz. Tab. Phyc. i., t. 96, Rabh. Alg. 
Eur. ii., 193. 

Trichormus rectus^ Ralfs Ann. Nat. Hist. (1850) t. 8, f. 6. 

Anabaena licheniformiSy Hass. Alg. 82, t. 75, f . 4 ? 

Trichormus lliwaitesii, Ralfs Ann. Nat. Hist. (1850) p. 
329, t. 8, f. 4. 

In ditches. 

It forms thin gelatiiions dark i^reen patches either on the damp soil 
covered at springtides, or at the bottom of brackish ditches and pools. 

Plate XCllI. Jiy. 2. Trichomes X 4<J<), with heterocysts and spores. 
Anabaena Hassallii. Nord. and Wittr. Ahjin Exs. 

Trichomes equal, curved, often circinate, interwoven in a thin 
blue-green slratniu, joints globose or more or less compressed, 
delicately granular ; heterorysts spha?rical, colcurless, interca- 
lated without order ; spores oblong cylindrical, single or in pairs, 
distinctly curved, dark blue green, densely granulated, 1^-2^ 
times as long as broad. 

Size. Cells -OOS mm. ; heterocysts 'OUO-'Ol mm. ; spores 
•012 X 025 mm. 

Sph(r'ro:f/(j(i Ildssallii, Rabli. Alg. Vaw. ii., 195. 

Amihaena /hs-aqucr, Ilass. Alg. 2.S2, t. 75, f. 2, Ilarv. Man. 
p. ]8(;. 

Do/iclios/n riiii'iji y'lto/N/fsrnti, Ann. Nat. Hist. (^1850), t. 9, 
f. 3. 



N08TOCE.12. 237 

Anabaena circinalis^ Phillips in Grevillea ix., p. 4, t. 134, 
figs- ^, /, 9' 

In ditches with ConfervcBy and floating on lakes. 

** Floating like powdered verdigris on mountain lochs." This species 
seems to be Yariable in the form and size of the spores, and in the number 
of vegetative cells which occnr between the heterocysts and spores. 
Wittrock has figured varieties in which two, or even sometimes one, 
cell intervenes between the beterocyst and spore, alluding to the fact 
that in English specimens they are sometimes in juxtaposition. Al- 
though technically the Shropshire specimens would seem to belong to 
SpJuerozyga, yet in all other features they agree so well with this species 
that we have cited them here as abnormal forms of the present species. 

Plate XC III. Jig, 3. Portions of trichomes with heterooyBts and 
spores X 400 J b, after Balf s ; c, after Phillips. 

Anabaena Ralfsii. (KutzJ) 

Forming extensive strata of a velvety rich dark greeo coloor, 
sometimes verging towards verdigris green. 

Trichomes moniliform, joints sphaerical. Heterocysts ellip- 
tical, spores elliptic or cylindrical, one or two in each series 
not contiguous to the heterocysts. 

Size. Cells -004 mm. diam. Heterocysts -OOS-'OOG x 008 
mm. Spores •008--01 x •022--03 mm. 

Sphccrozyga Ralfsii (Thw.) Rabh. Alg. Eur. ii., 193. Kirch. 
Alg. Schl. 237. 

Dolichospeitnum Ealjsii, Ann. Nat. His. 1850, t. 9, f. 2. 

Cylindrospei-mum Ralfsii, Kutz. Tab. Phyc. t. 98, f. 7. 

In bogs and rivulets. 

** Distinguished from A. inaqualis by its elliptical heterocystB (which 
are comparatively less broad), by its more orbicular ordinary joinUi, and 
by having fewer spores." — Haffs, 

Plate XCIV. fig. 1. Trichomes with heterocysts and spores X 400 
diam. 

Anabaena Smithii. (7Att.) Nord. ^ Wittr. Alg. Etrs. iVb. 197. 

Trichomes straight, each included in a definite gelatinous 
sheath ; joints subsphaerical, compressed, about as long as wide; 
heterocysts subsphserical somewhat barrel shaped, half ns wide 
again as the joints, puncta very distinct ; spores cylindrical, very 
unequal in lengthy with the ends rounded and somewhat trun- 
cate. 

Size. Cells •004--006 mm. dinm. Heterocysts •008--009 x 
•009--013 mm. Spores •009--012 x •02--04 mm. {Wittrock.) 

Dolichospervtum Smithii, Thwaites Ann. Nat. Hibt. 1850, t. 9, 
f. 4. 

In boggy pools with other Algie. 
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"Immediatelj diBtiDf^isbable from its conf^nera on BCOOQDt «F its 
posBeeemg- a. definite gelatinoca eLeath to each of its filamenta, which 
ore of smallerdianieter than tboBe of an; other Bpcci<?a of DoUehosper- 
mum. The ortiiDary ctlls are subspherical, somewhat compressed, and 
of less diameter than the beterocysta, which ara barrel .shaped, and 
with rery distinct punota. The numeroQa Bporoa, which are about lwic« 
the diametpr of the ordinary cells, are elongated and ojlindrlcal. very 
variable in lenf^th and in the number which occur together, and their 
ends are aliRhtly trnocate."— Jia'/s. 

Plate XCIII. Jig. 7- Portions oE triohomeB with heterooyatB and 
spores X 400 \ Gg. a from SoandiaaTian specimens ; fig- ^ Erom British 
speoimens. 

Ankbaenk owiUluloldM. Sary. DUl. Hitt. Sat. 

Foniiing a bluisli green Btratum. 

Trichomes elongated flexuous, joints Bnbqiiadrate, distinct ; 
heterocysts barrel-shaped or elliptic. Spores oral, catenate, 
somewhat larger than the vegetative cells. 

Size. Cells ■004--005 x ■0O4-'O06 mm. Heterocjsta -006- 
■008 X -OOT-'OOa mm. Spores ■007--008 X ■008--012 mm. 
(Witli-onk.) 

Nord. & Wittr. Alg. Ex. No. 196. 

Sphcerozyga osdllarioides, Kutz. Sp. Alg., p. 291. Bcrat. 
Alg. Fico. 286. 

Trichoi-miis otcillarioidei, Ralfs in Ann, Nat, Hist. 185U, p. 
329, t. 8, f. 5. 

In brackish ditches. 

" It ditferflfroni A. Thivaiiffii by i 
by its smooth nud olliplicnl lietorucv 

Plate XCIII. fg. G. Portions of tritliomea with sporcB otkI hctero- 
CJBts X 41,10, 

Aualaena Thiraittiaii. {Rnlfi.) 

TritlinnK'Sdiniiililfinii, tlraiylit or nearly so, j(.ints (lUfldrote. 
Heterocvsts oblong siib-quiulr.ite, hiinily exceeding the joints 
in di;iuicter. Spores niiuiorons, cylinilrical with trnncntc ends, 
very variidiie in length. 

Size. Cdls 00(i--OO7 mm. Hetcrocysts -LiOS x '01 mm. 
Spores 'Ol-'Ol-i x ■(L'ri--UJ! mm, 

Dolic!>o«li<n>i>.m Thu-ailciiii, liiilfs Aim. Nat. Hist. ISoO, 
337, t. a, f.5. 

In freshwater pools, and brackish ditches. 

AHie<l lo^l. .'•'"iifJdi, bnt its filameuls are not included in a definite 
ftelatinons bUomU. Its lilamenla luc also sK.ntor, and Ibrro ia a differ, 
enoi- in tlie funii ..f ila t-clia. Tin- liclinicvtits arc tinndranijular, and 
hardly escci^d in di^imiler (Uo nrdinnry Ctlls! Tin' f> limirical trnncnicd 
fimroB ni'<< nnnii'inns, ninny in n chnin, uinl vnrialile in kntllli, about 
iwige the diniiiflur of ordinary cells. 

Plate XCIII. Ji.j.!). r.irlionB of Irichomcs with lu tiroeysts and 
s{K)rcB X 40l>, 
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Uncertain Species, 

Anabaena Innqnalis. {Ralfs.) Brawi., in litt. 

Forming extensive strata consisting of thick gelatinous masses 
of a deep green colour. 

Trichomes stout, moniliform, elongated, joints distinct, at first 
quadrate, finally orbicular, with granular contents. Heterocysts 
globose, broader than the ordinary joints, occurring at short 
intervals. Spores 3-4 times longer than broad, with truncate 
ends, in chains of two to five. 

Size. Not determined. 

Dolichospermum incequale, Ralfs Ann. Nat. Hist. 1850, 335, 
t. 9, fig. 1. 

SphcBvozyga incequalis, Kutz. Tab. Phyc. i., t. 96. Rabh. 
Alg. Eur. ii., 194? 

In boggy pools. 

We have seen no specimens of this, or of Kntzing^s SpJutrozyga 
ineequalis, and therefore cannot pronounce on their identity. Mr. Balfs 
says that '* this plant forms extensive strata, composed of thick 
gelatinous masses of a deep green colonr. Filaments elongated, con- 
sisting of from 100 to 200 cells, and, being stouter than in most species 
belonging to this genus, visible to the naked eye. Ordinary cells dis- 
tinct, quadrate in immature specimens, but at length nearly spherical, 
appearing punctate on account of the scattered granular matter which 
they contain. Vesicular cells (Heterocysts) spherical broader than the 
ordinary joints and occurring at short intervals. Spores 3 to 4 times 
longer than broad, with truncate ends ; in chains of from two to five 
members." May be known from A. Ralfaii by its spherical heterocysts 
and catenate spores. 

Plate XCllL fig, 4. Trichomes with heterocysts and spores X 400; 
after Balfs. 

Genus 96. APBANBOMSirON. Uarrm, (1839.) 

Th alius membranaceoas, free swimming, bright blue, blue 
green, or becoming olive. Trichomes medium size, a little 
attenuated towards the apex, agglutinated parallelly and very 
densely in fascicles, joints cylindrical, very closely connected, 
pale blue, nearly colourless and delicately granular. Spores 
elongated, cylindrical, rounded at the ends, pale blue, or some- 
what olive, exospore thin, quite smooth. Borzi Alg, Ficochrom, 
p. 279. 

Thuret places this genus next to Anahaenay but, in the absence of 
heterocysts, it seems that its proper place would be in Lynghyat allied to 
Oacillaria, We have retained it here, in preference to altering the ** key 
to the genera,'' which is given on page 221. 
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Aphanlsomenon flos-aqnn. Ralfs Ann. Kat, Hist, t, 9,/. 6. 

Floating, forming a pale or dark blue green stratum on the 
surface of the water. Trichomes very thin, nearly straight, 
aggregated in membranaceous flakes which readily separate, 
either distinctly or indistinctly articulated, very pale blue or 
colourless. Joints cylindrical, about as long as broad, slightly 
granular. Spores more or less elongated cylindrical, 6-12 times 
as long as broad, granular. 

Size. Cells •003--004 mm. diam. Spores -005 x •03--04: 
mm. 

AUman, Quart. Journ. Micr. Sci. 1855, p. 21, t. 3. 

Byssus flos-aqucB f Linn. Spec. Plant. (1753) No. 1168. 

Limnochlide Jlos-aquce, Kutz. Tab. Pliyc. i., t. 91, f. 2, a. 

Aphanizomenon incurtmniy Morr. Bull. Brux., 1839, Harv, 
Man. 145, Hass. Alg. 280, t. 76, f. 6. 

Sphcerozyga flos-aqucBf Babh. Alg. Eur. ii., 195. 

In ditches, ponds, and meres. 

One of the species of Algag which contribute to the phenomena cha- 
racterized as *' breaking of the meres," Professor Allman thinks that he 
ha8 observed heterocysts (see Micr. Journ. p. 22), but this is not con- 
firmed. 

Plate XCIV, fig, 1. a, Trichomes in bundles, X 200 ; &, Trichomes, 
with spores X 400. 

Genus 07. SPH2:R0ZTGA. {Ag) Ralfs. (1850.) 

Trichomes involved in an amorplions, often very quickly 
diffluent, mucilage, rarely vaglnate, agglutinated in an inde- 
finite gelatinous stratum ; joints splia^rical, elliptical or oblong, 
transversely compressed and often quadrangular. Heterocysts 
intercalated, binary, or solitary. Spores originating in cells 
placed on each side of the heterocysts. 

Sphserozyga Cazmichaeli. llarv. Phyc. Biitt. f. 113. 

Stratum thin, of a dark or bluish green colour when recent, 
but opaque and glaucous when dry. Trichomes moniliform, 
>Yith tapering extrcuiitics ; joints distinct, somewhat quadrate. 
Heterocysts sphtcrical. Spores oblong. 

Size. Cells •0U35--0045 mm. Heterocysts -GOG mm. diam. 
Spores -OOS-'Ol x -OlS-'Oi^o mm. 

Kutz. Tab. Phyc. i.,t. 99, f. 4. Kalfs Ann. Nat. Hist. 1850, 
t. 8, f. 7. Kabh. Alg. Eur. ii., 191. 

Belonia toruloscij Carm. Eng. El. v., ;]79. Harv. Man. 1G7. 

On damp soil in salt marshes flooded at spring tides, in 
brackish ditches, &c. 



MOSTOOBiE. 241 

" The best distiactive mark of this species is the subacute extremities, 
combined with the short filament and littoral habitat. There are rarely 
more than one or two groups of enlarged cells, when only one is present 
it is situated near the centre of the filament. I believe that the attenuated 
extremities are constant, at least in the young plant, unless the filament 
has been broken."— 12a^«. 

Phte XC2V, fig, 3. Portions of trichomes with heterocyBtB and 
spores X 400. 

Sphnrosyga Broomel. Tkwaite$ in Harv, Phyc, Britt, 

Stratum bluish or yellowish green. Trichomes moniliform, 
joints subsphserical. Heterocysts smooth, subquadrate, rather 
longer than wide. Spores numerous, elliptical, twice as long as 
wide, not much exceeding in width the joints, commencmg to be 
formed on either side next to the heterocysts. 

Size. Cells -004 mm. Heterocysts -005 x "006 mm. 
Spores -008 x '016 mm. 

Thwaites in Har?. Phyc. Britt. t. 173, fig. A. Ralfs Ann. 
Nat. Hist. (1850) t. 8, fig. 10. 

On dead leaves of Mynophyllum in brackish ditch. 

*' The gelatinous matrix is firmer than in many species of this genus. 
The numerous spores in each series distinguish it from every other species 
1 am acquainted with." — Ralfs, 

Plate XCIV, fig. 4. Portions of trichomes, with heterocystB and 
spores X 400. 

Species imperfectly knovm, 
SphsBrosyga Berkeleyana. Thwaites in Harv, Phyc, Britt, 

Young trichomes included, one or several together in a de- 
fined mucous sheath. Joints sphaerical, compressed. Hetero- 
cysts spbaeroidal, slightly compressed. Spores usually two on 
each side of the heterocysts, large, twice the width of the joints, 
oblong, half as long again as wide, becoming brown when 
mature. 

Size. Cells about -OOG-'OO? mm. Spores about -012 x 
•015 mm. 

Thwaites in Harv. Phyc. Britt. t. 173, fig. B. Ralfs Ann. 
Nat. Hist. 1850, 334, t. 8, fig. 11. 

Amongst Ciadophora fracta, in brackish ditch. 

Mr. Ralfs says : " The turgid spores and large compressed heterocysts 
characterise this species," of which we have no knowledge. 

Plate XCVI. fig. 9. Portions of trichomes, with heterocysts and 
spores X about 401). After Uarvey. 
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Sphmosyga Jaoobi. Bxdfs Ann. Nat. Hist. 1850, 332, t. 8, Jig, 8. 

Forming thick blnisb green gelatinous masses, from which 
the filaments issue in long rays. 

Trichomes elongated, ends attenuated, joints quadrate, then 
globose, the terminal one longer than broad, and usually conical. 
Heterocysts sphcerical, larger than the joints. Spores oblong 
or cylindrical, one or two on each side of the heterocysts. 

Size. Cells about '005 mm. Spores -008 x •02--025 mm. 

Berkeley in Eng. Hot. ii., t. 2,826, fig. 2. 

Cylindrosporium licheniforme, Kutz. Spec. 292 ? 

In streams, pools, &c. 

We have seen no speoimen of this, and cannot say whether it is 
Agardh's species or not. Although ignored bj Continental botanists, it 
would seem from the figure, which we have reproduced, to be a distinct 
species. 

Plate XCIV, fig. 5. Portions of trichomes with heterocysts and 
spores X about 400, after Balfs. 

Sphasrosyga Kooreana. Balfs Ann. Nat. Hist, 1850, t, 8, /. 12. 

Trichomes scattered, joints minute, somewhat orbicular. 
Heterocysts minute, barrel-shaped, much narrower than the 
spores. Spores very turgid, often nearly orbicular or broadlj 
elliptical, much larger than the joints or heterocysts. 

Size. Cells about -OOSS-OOl mm. Spores about -008 x 
•012--015 mm. 

Mixed with other algae. 

" I have only seen imperfect and dried filaments of this species inter- 
mixed with Nostoc variegatum, Moore ; in a recent state therefore tho 
form of the joints may not agree with the above description, still the 
large tnrgid spores must distinL,^ui.sh it from every species bat iS. 
Berkeleyaiia, and from that it differs in its heterocysts), which are com- 
paratively much smaller and also longer than broad.'' — RaJfs. 

Plate XCIV. fig. 6. Portion of trichome with heterocyst and spores 
X about 400 after Ralfs. 

Sphserozyga leptosperma. Half.'*. Ann, Nat. Hist. 1850, 334, t. 8, 

/. '13. 

Forming large shapeless gelatinous masses, varying from deeji 
green to pale yellowish green. 

Trichomes clon^ccated, not cnstrieted at the disse|>iments, 
joints loiiLrer tliun broad, separated only by transverse dissepi- 
ments, wliicli are not eoiitraeted. and indeed are often so (d)scure 
that thev can liardlv be detected. Heterccvsts at first barrel- 
shaped, ilnally elli})tie, broad at the >})()res. Spores cylindrical, 
4-6 times longer than broad truncate, slightly broader than the 
ordinary joints. 
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Size. Cells 004 mm. diam. Spores aboat *007 x '02-'03 
mm. 

Cylindrospermum leptospermum, Kutz. Tab. Phyc. i., t. 99. 
f. 11. Bot. Leit. p. 198. 

In ditches and pools. 

** The oonflaent vegetatire cells, with their obsoore dissepiments, dis- 
tingaish this from every other British speoies.'' — Rolfs. 
Of this also we have no personal knowledge. 

Plate XCIV. fig. 8. Portion of triohome with heterooyst and spores 
X aboat 400. After Balfs. 

Sphasrosyga elastica. Balfs Ann. Nat. Hist, 1850, 333, t. S,fig.9. 

Stratum deep bluish green, tender. 

Trichomes elongated, constricted at the dissepiments, joints 
about equal in length and breadth, but when dividing they 
lengthen, and though quadrate in the recent plant they acquire 
slightly rounded angles when dry. Heterocysts at first barrel- 
shaped, then elliptic. Spores cylindrical, 4-8 times longer 
than broad, ends at first truncate, but rounded after separation. 

Size. Cells about -005 mm. Spores -008 x '025 mm. 

SphcBrozyga elastica^ Agardh Icon. Alg. ? 

CylindroapeiTnum elongatum, Kutz. Tab. Phyc. i., t. 99, f. 
111. 

In bogs. 

" The moniliform filaments and shorter joints distinguish this species 
from S. leptosperinaf and its elliptic heterocysts from S. Jacobi and S. 
Carmichaeli.** — Balfs. 

Plate XCIV. Jig. 7. Portions of trichomes with heteroojsts and 
spores X about 400, after Kalfs. 

Genus 98. CTLINBaOSPSaMUM. (Kutz.) BaJft 1850. 

Heterocysts terminal, single. Other characters the same as 
in Sphcerozyga, Spores originating in cells placed just below 
the heterocysts. 

OylindxoBpenniiin BUtcrospennnm. Kutz. Tab, Phyc. i., t 98, 

f. 4. 

Trichomes curved or nearly straight, pale blue green, more 
or less interwoven ; joints globose or elliptic, often mixed with 
others somewhat cylindrical, either homogenous or granular. 
Heterocysts terminal, elliptical. Spores elliptic oblong, or 
oblong cylindrical, green or yellowish brown, darker brown 
when mature, granular, twice as long as broad. 

2 M 
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Size. Cells •003-*004 mm., heterocysts rather longer. 
Spores -014 x •025--03 mm. 

Kirch. Alg. Schl. 237. Rabh. Alg. Eur. ii., 186. 
Anabama tmpalpebralis, Hass. Alg. 283, t. 75, f. 3. 

In ditches and ponds. 

Plate XCV.fiff, 1. Triohomes with heterocysts and spores X 400. 

Oyllndrotpermam catenatum. Rolfs Ann, Nat. Hist U 8,/l 14. 

Stratum bluish green. Trichomes very fine elongated 
straight, or slightly flexuous, generally parallel, moniliform. 
Joints sphaerical minute. Heterocysts oval. Spores 2-8 in 
each series, at first sphaerical, then more or less oval, but little 
broader than the heterocysts. 

Size. Cells about '003 mm., heterocysts a little longer, 
spores about -006 x '008 mm. 

Rabh. Alg. Exs. No. 1358. 

In fresh water. 

Clearly distinguished from the preceding species by its nu- 
merous spores. 

Plate XCV* fig. 2. Triohomes with heterocysts and spores X 400. 

Genus 99. NODULAR! A. Mertens. (1822.) 

Triohomes distinctly vaLrinate, with very closely compressed 
disc-shaped joints, collected in a gelatinous or membranaceous 
irregularly ditrused stratum. Heterocysts intercalated at re- 
gular intervals, vegetative joints iiearly equal, transversely 
compressed. Spores fuscous, or golden yellow, becoming tawny, 
globose, slightly compressed. 

Nodularia litorea. {Thic) Thur. Ann. Set. Xat. 1875, 378. 

Scarcely gelatinous, forming a deep green fleecy covering to 
floating plants on which it occurs. Trichomes of considerable 
diameter, nearly straight. Joints of a hi'auliful blue green 
colour, very short and compressed, giving the filaments the ap- 
pearance of an Osrillaria. Het(MT)cysts pale reddish. 8])ores 
elliptical, at length acquiring a deep brown colour. 

Size. Trichome, without sheath, -Ol^ mm. 

Born, and Thur. Notes Algol, ii., 1l>1, t. 29, f. 1-0. 

Spermosira li(on a, Kutz. Thv. <ien. 2lo. Eabh. Alg. Eur. 
ii., 18G. Harv. Phy. liritt. t. llo, f. c. 

In muddy, braclvish ditches. 
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Plate XCy. fig. 3. a, portion of trichome, with heterocjsts X 400 ; 
A, portion X 600 ; c, fertile portion, with spores X 600 j d, spores X 600 j 

e, spore germinating, after Thoret. 

Nodalaxia Karreyana. Thur, in Ann. Sci. Nat. 1875, 378. 

Trichomes much curved, composed of cells nearly as long as 
broad. Heterocysts subquadrate, rather longer than wide, and 
of the same width as the joints. Spores sphaerical, almost 
twice the diameter of the joints. 

Size. Trichomes '0065 mm. diam. 

Bom. and Thur. Notes Alg. ii., t. 29, f. 14-16. 

Spermosira Harveyanay Thw. in Harv. Phyc. Britt. t, 173, 

f. c. Rabh. Alg. Eur. ii., 295. 

In brackish ditches. 

Hate XCV. fig, 4. a, portion of trichome with heterocysts X 400 ; ^, 
the same X 600 ; c, portion of trichome with spores X 600 ; d^ germi- 
nating spores, after Thoret. 

Family II. LYNGBY^. 

Filaments without heterocysts, and destitute of a terminal 
hyaline hair, single, and scattered, or numbers associated in 
bundles and enclosed in a common sheath, often radiating. 
Joints shortly cylindrical, disc-shaped in section. 

Genus 100. SPI&ULINA. Link. (1834.) 

Trichomes articulated^ spirally twisted, motile, nestling in a 
more or less liquid colourless matrical mucilage. Propagation 
unknown. 

Consult Ck>hD in Nova Acta Car. Leop. toI. xxiii. Braun in Botanische 
Zeitung 1852, p. 395. Beioicke Beitr. zur neuern Mikrosk ii., pp. 
1-66. 

Spixulina Jenneri. Kutz, Tah, Phyo. i., t 37, j. 11. 

Trichomes more or less elongated, distinctly articulated, 
spirals lax, distant, joints equal in length to their diameter, or 
a little shorter. Cell-contents pale or bright blue green. 

Size. Trichomes 'OOT-'OOS mm. diam. 

Rabh. Alg. Eur. i., 90. Kirch. Alg. Scbl. 250. 

Spirillum Jenneri, Hass. Alg. 277, t. 75, f. 5. 

Arthrospira Jenneri, Hedwigia i., p. 82, t. 5. 

In stagnant water. 

Plate XCY I, fig, 1. Portions of trichomes X 400« 
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Spixulina OBcillarioidet. Turp, 

Solitary, or forming little green tufts, sometimes almost 
radiating. Trichomes more or less elongated, nearly erect, pale 
blue green, twisted in lax or dense spirals, endowed with active 
motion. 

Size. — Trichomes •0015-'002 mm. diam. 

Kutz. Tab. Phyc. i., t. 37, f. 8. Rabh. Alg. Eur. ii., 91. 
Kirch. Alg. Schl. p. 250. Cohn Nova Acta xxiy., t. 15, f. 
15. 

var, b. minntlssima. Eahh, Alg, Eur, u., 91. 

Trichomes abbreviated, more loosely spiral. 
Spiinllum minutiasimum^ Hass. Alg. 278, t. 75, f. 8. 
Spirulina brevis, Kutz. Tab. Phyc. i., t. 37, f. 9. 

In fresh, brackish, or thermal waters. 

Plate XCVL Jig, 3. Portions of trichomes X 400. Fragment 
further magnified. 

Spirulina tennissima. KiUz, Spec. Alg, 236. 

Forming a membranaceous, lubricous, dark blue green floating 
stratum, trichomes very thin, flexuous, very densely spiral, en- 
dowed with active motion ; joints very indistinct. 

Size. — Trichomes very thin. Spirals '005 mm. diam. 

Rabh. Alg. Eur. ii., 92. Har7. Phyc. Britt. t. 105, f. c. 

In brackish ditches. 

Floating in large blue preen masses on the surface of brackish ditches. 
The threads are too delicate for nieasurenieut, and appear only as lines 
under a magnifying power of 400 diameters. 

Plate XCFI. fig, 2. Portions of trichomes X 400. 

Genus 101. OSCZLLARZA. Bosc. (1800.) 

Tricliomcs simple, usually distinctly articulate, rigid, straight, 
or a little curved, rarely circinate or spirally convolute, for the 
most part brightly coloured (blue-green, steel-blue, violet, 
oeruginous, &c.), motile, nestling in a niatrieal mucilage; joints 
disc-shaped in the front view, without a sheath distinct from 
the tricliomc. 

Consult Ur. d'Ahjucn in Quart. Journ. Micr. Sci. iv. (ISad), p. 245. 

The specie? are at ])resent distinj^niislied by very artilicijil characters, 
which are by no means permanent, in wliich respect the genus is not in n 
much better condition than it was forty years ago. 
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Oscillaria tenexvima. Kvtz, Tah. Fhyc. i., t. 38, /. 8. 

Solitary and scattered, or associated in fascicles. Trichomes 
straight, indistinctly articulate, joints equal in length to their 
diameter, or a little longer or shorter, ends somewhat acute, 
slightly inclined ; cell-contents pale blue green, or olive, homo- 
genous or very finely granular. 

Size. Threads •0018--0025 mm. diam. 

Rabh. Alg. Eur. ii., 96. 

In ditches, amongst decaying vegetable matter. 
Plate XCVI. fig. 4. Trichomes X 400. 

Oscillaria leptotricha. Kvtz, Tab, Phyc, i., t 38, /. 9. 

Solitary, scattered, or collected in a very thin blue green 
stratum, trichomes very slender, slightly curved, indistinctly 
articulate, joints twice as long as broad, or after division equal, 
very minutely punctate at the periphery, attenuated at the ends, 
which are straight, curved, or deflexed, cell-contents pale blue, 
green, homogenous or finely granular. 

Size. Threads *003 mm. diam. 

Rabh. Alg. Eur. ii., 97. 

In fresh or brackish ditches. 
Hate XCn. fi<j. 5. Trichomes X 400. 

var. splendida. fGrev. Fl. Edin. 304.; 

Size. Trichomes not exceeding '002 mm. diam, 
Oscillatoria splendida, Eng. Fl. v., 375. Harv. Man. 164. 
Hass. Alg. 251, t. 72, f. 8. 

In tubs of water in a stove. Edinburgh Botanic Gardens. 

Plate XCFl. fig, 6. Trichomes X 400. 

Oscillaria spizalia. Carm, Harv. Phye, Brxtt, t, 105b. 

Effused in a firm coriaceous glossy black stratum. Trichomes 
radiating, slender, long, flexuous, regularly twisted in spirals. 
Size. Threads •0035--004 mm. diam. 
Spirtllvm nipestre, Hass. Alg. 277, t. 75, f. 6. 
Spirulina f-upestre, Rabh. Alg. Eur. ii., 93. 

On rocks by the seaside. 

" It spreads over the dry naked earth. Stratum several feet in extent, 
firm, coriaceous, of a glossy black colour, void of lubricity. Filaments 
about half a line in length, twisted like a corkscrew, radiating in all di- 
rections." — Carmlchael, 

Plate XCFlll. Jig. 7. Trichomes X 400, from the original specimens. 
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Otcillaxia rublginosa. Carmichael Alg. App. ined. 

Stratum gelatinous, dark purple; trichomes very thin, straight, 
indistinctly articulated, laid on a thin, compact, greenish sub- 
stratum. 

Size. Threads 'OOi-'OOiS mm. diam. 

Oscillaria violaceay Rabh. Alg. Eur. ii., 113. Eng. Fl. v. 
377. 

Oscillatoria violacea, Hass. Alg. 254, t. 72, f. 10. Hanr. 
Man. 166. Johnst. Fl. Berw. ii., 264. 

Conferva mucosa confragosa rivulis innascens, Dillen (?) 

Rapid streams, and on stones at the bottom of riyers. 

When dry the filaments of this species assume a blackish green oaat, 
with an evident gloss. Striae when dried almost invisible, at a distanoe 
of about two diameters from each other. — Hassall, 

As another species is called Oscillaria violacea (Wallr), which has 
priority, the name proposed by Carmichael must be adopted. 

Plate XCrill, fig. 6. Portions of trichomes X 400, from the original 
specimens. 

Otcillaxia snbfutca. Vauc?i^ Con/. 193, t, 15,/. 5. 

Forming a very thin, greenish brown, then blackish stratum, 
shortly radiating. Trichomes equal, straight, curved at the 
apex (curvature of 4 to 5 joints), joints about equal in length to 
their breadth (after division shorter), dissepiments very dis- 
tinctly granulate, extreme apical point fimbriate, or bearded. 
Cell-contents pale greenish steel-blue, granular. 

8izE. Threads -OlMo-'UGG unn. diain. 

liiihh. Alg. Eur. i., lUO. Kirch. Alg. Schl. }>. 24G. Mack. 
Hib. p. 240. Eng. Fl. v., 377. Harv. Man. IGG. 

Oscillatoria suhjusca, Hass. Alg. 253, t. 72, f. 9. 

Attached to wood, rocks, stones, c^c, in streams. 

"Stratum cxtcnsivo, soft, sliiiiv, void of tcTincitv, -wrinkled, of a 
dusky f]^rcy colour, Mhen dry greyieb-brown, streaked with green to- 
wards the edges ; tilameiits very slender, ntriiu invisible.'' — Harvey. 

riate XCVl. Jj(j. 7. Toitions of tricliomes X -ioO. 

Oscillazia aexugescens. Drumm. Ann. Nat. Hist. (1838) i,p. 1. 

Stratum of a fine deep green, liiphly gelatinous, when dried 
a^ruginous blue, and glossy ; triclicincs very slender, opaque 
green, conglomerated in large masses, rarely Heating, or broken 
into fragments and susjH'nded like cloudy iloceuli in the water, 
joints about ludt" their diameter h>ng. 

SiZK. Trichomes ■0u5 mm. diam. 

Oscillatoria a'viigt sctns, Mass. Alg. 241>, t. 72, 1*. 2. Harv. 
Man. 103. 
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In lakes and pools. 



This is the species which Dr. Drummond described as the " oolonring 
sabstance of Glasslough Lake, Ireland." He commenoes by statiog that 
" Glas-lough " signifies " green lake," an appellation g^ven to it from 
time immemorial on aocoant of the hue of its waters, which exhibit a 
green tinge, eqaal to, or exceeding in intensity, that of the sea, though 
it^is not at all times equally striking. " From the accounts I receiv^, 
the green colour is evident in the lough throughout the year, and if I 
may judge from my own observations, every drop of it is impregnated 
with the oscillatory filaments.*' " When a little of the water is lifted in 
the hand it seems perfectly transparent, and it appears equally clear at 
the edges of the lake, but at a depth of two feet the bottom is indis- 
tinguishable, and the water presents a sort of feculent opacity, accom- 
panied by a dull, dirty, greenish hue. On lifting some of this in a glass 
it seems at first sight quite transparent, but on holding it up to the light 
innumerable minute flocculi are seen floating through every part of it, 
and producing a mottled cloudiness throughout the wtole.'* "At first I 
could only find the plant diffused through the water, but at length I dis- 
covered a wet ditch extending fiom the lake into an adjoining field, and 
there it appeared swimming on the surface in large masses several inches 
in thickness, and above a foot and a half in length. These seemed evi. 
denily to be produced by an agglomeration of the filaments floated in 
from the lake, matted together at the surface, and increased in growth. 
The surface of these masses, where dried by the contact of the air, was 
of a bright bluish verdigris hue, while the parts immersed in the water 
were of a dull opaque green. 

"On examining specimens in the microscope, I sometimes observed 
their motions to be very vivid, and in other instances little or no motion 
could be perceived. They are extremely niinute, their transverse striae 
very numerous, and at distances of about half a diameter from each 
other. The filaments in the conglomerated masses appeared to me to be 
many inches long, and running parallel together ; the broken fragments 
dispersed through the lake cross each other in all directions." 

plate XCyill. fig, 5. Trichomes from specimen collected by Drum- 
mond X 400 diam. 

Oscillavia tennis. Ag. Syst, Alg, p. 60. 

Forming a bright green, or dark blue green stratum, shortly, 
or elongated radiating. Trichomes straight, rather rigid, more 
or less endowed with active motion ; joints equal or half as 
long as broad, sometimes a little constricted at the dissepi- 
ments, which are delicately granulated ; apex more or less 
attenuated, obtuse, curved or straight; cell-contents pale 
watery blue. 

Size. Threads •054--006 mm. diam. 

Rabh. Alg. Eur. i., 102. 

Oscillatoria litnosa. Hook Fl. Scot, ii., 79. 

Oscillaria vividis, Kutz. Tab. Phyc. i., t. 41, f. 6. Eng. Bot. 
t. 2523. Johnst. Fl. Berw. ii., 264. 

Oscillatoria contexta, Carm. Hass. Alg. 256, t. 71, f. 7, 4, 
6. Eng. Fl. v., 376. liarv. Man. 165. 

Oscillatoria tenuis^ Hass. Alg. 248, t. 72, f. 1. (?) Jenn. 
Tunb. Wells 188. Harv. Man. 163. Grev. Fl. Edin. 303. 
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Mack. Hib. 239. Gray. Arr. i., 281. Eng. Fl. v., 374. Eng. 
Bot. ii., 2525. 

In ditches, swamps, inundated places, now and then free 
swimming; throughout the year. 

Very variable, passing into several moderately distinct varieties, of 
which the bright green one called viridis is the most beautifal, and by 
no means rare. 

The form which Carmichael called Oscillatorta contexta has thns been 
described by him : — " Stratum of indetinite extent three feet and up- 
wards, exceedingly thin, and peeling off in large flakes in dry weather, 
of a deep but shining black colour, scored or striated in all directions. 
These striad are caused by thick fasciculi of filaments, shooting oat 
either parallel to or across each other, changing their course from time 
to time and sending off lateral fasciculi. The filaments are rather thick 
about a line in length, straight or variously curved, of a greyish green 
colour, and they radiate with great rapidity. A portion of the stratum, 
not more than a line in diameter, placed in a watch-glass filled with 
water, overspread the whole area of the glass with filaments in the 
course of a night." Hassall says of it, " the filaments are in calibre not 
less than those of O. tenuis^ from which species it is distinguished 
chiefly by its colour." 

Plate XCVI. fig. 8. Portions of trichomes X 400. Plate XCVTI, 
Jig, 1. Portions of trichomes of the variety viridis X 400. 

Oscillavia antliaria. Jurgent Alg, Exs. No. 14. 

Expanded in a gelatinous, sometimes very broad snbmem- 
branaceous stratum, dark steel-blue. Trichomes rigid, straight, 
sometimes tranquil, sometimes oscillating, curved at the attenu- 
ated apex (curvature of 3 to 4 joints) ; joints equal, or nearly 
equal, in length and breadth (after division half as long), dissepi- 
ments distinctly granular, extreme apex obtusely rounded. Cell- 
contenis pale steel-blue, or blue green, nearly homogenous. 

8iZE. Threads •0045-'O055 mm. diam. 

Kutz. Tab. Phyc. i., t. 40, f. G. Rabh. Alg. Eur. ii., 100. 

Oscillaria parietiiia, Vauch. Conf., t. 15, f. 8. 

Around pumps, cisterns, &c. 
plate XCVIL /i'J' 2. Portions of trichomes x 400. 

Oscillaria muscorum. Carin. MSS. 

Stratum 3-4 inches, of a daik bluisb-green colour, slightly 
lubricous, shortly radiating, creeping over mosses. Trichomes 
variously curved, pale blue green, joints about equal in length 
to their diameter. 

SizK. Trichomes -OOG-'OO? mm. diam. 

Hook. Kng. Fi. v., oG"). Ilarv. Man. 1G4. Ilass. Alg. 
252, t. 7l\ f. 12. 

In rapid streams, on lliipnuin i-nscifoliinii, Sec. 

"Stratum 3 or 4 inches in (Wt'Mir, chtx'ly intcrwcvon witli tlio brmicbes 
and leaves ut' uiusaes, of a bluish <^acen colour, and slightly lubricous 
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Filaments a line or two in length, variously curved and radiating j 
etnas at the distance of a diameter from each other/' — Carmichael, 

Plate XCVIIL Jiff. 8. Portions of trichomes X 400, from the 
original specimens. 

Oscillaria subulifoxmis. Thw. in Harv, Phyc. Britt, 

Stratum of an intense aeruginous green. Trichomes bright 
green, subuliform, gradually attenuated towards the apices, which 
are subacute and much curved ; joints about three-fourths as 
long as broad, homogenous. 

Size. Trichomes 'OOe-'OO? mm. diam. 

Harv. Phyc. Britt. t. 251 b. Rabh. Alg. Eur. ii., 292. 

In brackish ditches. Summer and autumn. 

Very bright emerald green, and certainly an attractive species. 

Plate XCVIII, fig. 3. Trichomes from original specimen X 400 
diam. 

Oscillaria limosa. Ag. 8ytt, Alg, 66. 

Trichomes rigid, straight, actively oscillating, blue-green, 
interwoven in a thin mucilaginous radiating green stratum, 
distinctly articulate, joints nearly equal or a little longer than 
broad (shorter after division, often half as long as the dia- 
meter), dissepiments granulated, apex obtuse, straight or 
curved ; cell-contents pallid, homogenous or slightly granular. 

Size. Threads 'OOS-'Ol mm. diam. 

Rabh. Alg. Eur. i., 104. Hook. Br. Fl. ii., 374. 

Conferva limosa, Fl. Dan. t. 1549. 

Oscillatoria limosa, Hass. Alg. 246, t. 71, f. 2. (?) Eng. Fl. 
v., 874. Gray. Arr. i., 280. Eng. Bot. ii., 186. Harv. Man. 
162. Johnst. Fl. Berw. ii., 265. Mack. Hib. 239. Fl. Dev. 
ii., 56. 

Oscillaria tenuis d. limosa j Kirch. Alg. Schles. p. 247. 

There are several varieties, differing chiefly in colour, of which Raben- 
horst ennmerates ten. 

If Hassairs fignre is magnified in proportion to the rest, then his t. 71, 
f. 2, can scarcely be the present species, for its diameter would be equal 
to that of 0. Frolichii, whereas this scarcely exceeds half that thickness. 
All the figures of Otcillaria given in Haosall's work are acknowledged to 
be very defective. 

Plate XCVII. fig. 3. Portions of trichomes X 400. Fig. 4, portioM 
of trichomes of the variety chalylea X 400. 

Oscillavia inrigua. Kviz. Phyc. Gen, 189. 

Stratum thin, expanded, compact, dark steel-blue, by oblique 
light pnrplish violet ; trichomes straight, flexile, pallid then 
livid steel blue, a little attenuated at the apex, joints equal in 
length to their diameter (after division half as long) dissepi* 

2 M 
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merits beautifully granulated, extreme apex broadly rounded, or 
somewhat beaked, cell-contents homogenous or delicately 
granular. 

Size. Threads '0076--01 mm. 

Kutz. Tab. Phyc. i., t. 42, f. 4. Rabh. Alg. Eur. ii., 107. 

On wet rocks, walls, or overrunning mosses. 

The variety " subsalsa," bearded at the apex, was found on Greenwich 
Pier in 1861. 

Plate XCFII, fig 5. Portions of trichomes X 400. 

Oscillaria nigra. Vauch. Cofif. 192, t 15,/. 4. 

Stratum more or less compact, somewhat membranaceous, 
often floating, steel-blue, or dark olive nearly black, with radii 
more or less elongated, of the same colour. Trichomes straight 
or slightly flexuous, obtusely rounded at the apex, or attenuated, 
and sometimes bearded ; joints equal in length to their diameter 
(after division one half or one third as long) ; dissepiments very 
distinctly granulated, apiculus often straight, somewhat rostel- 
late and bearded, rarely slightly curved ; cell-contents pale olive, 
finely granular. 

Size. Threads -OOQ-'Ol mm. diam. 

Rabh. Alg. Eur. i., 107. Kirch. Alg. Schl. 247. Hanr. 
Man. 165. Eng. Fl. v., 376. Eng. Bot. t. 2527. 

Oscillatoria idqra^ Hass. Alg. 255, t. 71, f. 3. Hook. Fl. 
Scot. 79. Jciin. Tunb. Wells ^88. Mack. Hib. 239. Gray 
Arr. i., 281. 

Coiiferra fimtinalis^ Dillw. Coiif. t. 04. Iluds. Fl. Aug. 
592. Ligbtf. Fl. 8cot. 97(J. With. Arr. iv.,, 1-8. 

In ditches and ponds. 

** Stratum cxtousive, blackisli, with a Rhado of .^recn, wlion dry blue- 
black, very rapid in its ^'■rowtb, and pending out long, vividly oscillating 
rays." — llarvty. 

Piute XCVII.Jig. 6. Portions of trichomes X 400. 

Oscillaria nigro-viridis. T/ncait/ s in Ihirv. PJnjc. 

Stratum thin, of a dark olive green, almost Idack, growing 
npon the nuul, and snliseqnently floating in large masses. 
Tricliomes imle dnll m'een. witli obtuse, distinctly cnrvcd. 
scarcely attemiatid apices ; joints indistinct, al)unt half as long 
as broad, cell-contents slightly grannlose. 

8izK. Triclirtnics -012 mm. diam. 

Hary. riivc. Britt. t. 251 a. Rabh. Al<r. Enr. ii.. 292. 

In Itrackish ditches. Angnst. 
plate XCVIIJ. f'g. 2. TrichomcB of O. nlfjiv-riridu X 4(m:) diam. 
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OsciUaria chalybea. Mertens, in Jurgens Alga. 

Floating. Stratum broadly expanded, with long radii, dark 
blue green or steel-blue, shining ; trichomes pale steel-blue, 
slightly flexuous, a little attenuated at the apex, joints three or 
four times shorter than their diameter, a little contracted at the 
dissepiments, which are not granulated, apiculus slightly curved, 
obtusely rounded, now and then rostellate, cell-contents pale 
steel-blue, granular. 

Size. Threads 'OOSS-'Ol mm. diam. 

Kutz. Tab. Phyc. i., t. 40, f. 8. liabh. Alg. Eur. ii., 108. 

In still and stagnant water. 

The specimens figured were collected from a tank in one of the stoves 
of the Kojal Botanic Gardens, Regent's Park. 

Plate XCVIII. jig, 1. Trichomes of O. chalybea X 400 diam. 

Oscillazia Frolichil. Kuta. Phyc, Qen, 189. 

Stratum dark steel-blue, or at first olive, then dark blue, 
often elongated, radiating, opaque, shining ; trichomes nearly 
equal, straight ; joints 2, 3, or 4 times shorter than their 
diameter, with a double series of granular points more or less 
dense at the junction, often confluent, so as to resemble a single 
series ; apiculus broadly rounded, straight, or declined ; cell- 
contents blue, becoming steel-blue, homogenous. 

Size. Threads •015-'018 mm. diam. 

Kutz. Tab. Phyc. i., t. 43, f. 1. Kabh. Alg. Eur. ii., 109. 

Oscillatoria viucoaa, liass. Alg. 247, t. 71, f. 1. 

In ditches, pools, and boggy places, sometimes amongst 
mosses. 

The finest of the species yet detected in Britain. 
Plate XCVII.f. 7. Portions of trichomes X 400. 

Oscillaria inaignis. Thwaites in Phyc. Britt, 

Stratum thin, covering decayed vegetable matter at the 
bottom of a ditch, with a dark- brown coating, becoming some- 
what greenish in drying ; trichomes very large, rather brittle, 
their apices rounded, somewhat oblique, and furnished with 
numerous motionless cilia : cell-contents distinctly granulose. 

Size. Trichomes '018 mm. with sheath. 

Rabh. Alg. Eur. ii., 293. Harv. Phyc. Brit, ii., t. 251, f. c. 

In a brackish ditch. November. 

A portion of the trichonie from the original specimen has been 
figured, but Professor Uarvev was evidently of opinion that it was a 
strictly marine species. There seems at least to be no donbt that it is 
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in reality a Lynghya, allied to L. cestuariif and not a trae OseiUaria. 
We are indebted to Professor Percival Wright for an examination of 
authentic specimens of this, and several other of Harvey's species. 

Plate XCVJll. Jig, 4. Portion of trichome X 400. 

Doubtful Species. 
Oscillavia Dickiei (Hass.) Rabh, Alg, Eur, ii., 113. 

Stratum pale chesnut-brown, gelatinous, shining ; trichomes 
of medium size, long, straight, fragile, with yisible spaces 
between the joints. 

Size. Not determined. 

Oacillatona Dickiei, Hass. Alg. 2.58, t. 72, f. 18. 

Pools of fresh water near the sea. 

The colonr of this species is so peculiar as at once to distinguish it 
from all others which have been described. This colour is preserved in 
drying; the filaments are of nearly the same diameter with those of 
O, tenuis, but they preserve their calibre when dried. — Hassall, 

Oscillaria thermalU. (Bass.) Rabh, Alg. Ew. ii., 113. 

Trichomes straight, rigid, fragile, green ; divisions of the 
joints distinct, rather remote. 
Size. Not determined. 
Oscillatoria thermalis, Hass. Alg. 250, t. 72, f. 3. 

In warm water. 

Tbo figures and descriptions in Uassnll's work are wholly insufficient 
for the proper identilication of this and the following species. 

OseiUaria virescens {Hass.) BafjJi. Alg. Eur. ii., 113. 

Stratum pale bine-green ; tricliomes of medium size, pale 
yellowish -green, with the joints rather distant, nearly equal in 
length to their diameter. 

Size. N()t determined. 

Oscillatoria vircscois, Hass. Alg. 250, t. 71, f. 0. 

On the ground. 



Genus 102. MICROCOLEUS. A'5w. (1823.) 

Trieliomes rigid, artienlate, crowded together in bundles, 
enclosed in a common mucous slieatli, either closed or open at 
the apex ; sheath am])le, colourless, more or less lamellose, 
rarely indistinct. = ClitJionuhlast'is, Kutz. (1813.) 
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" Trichomes enclosed in a transparent sheath from which they emerge to 
reproduce new filaments, sheath containing several trichomes. Fila- 
ments growing in scattered creeping erect or floating wick-like bundles/* — 
Thuret. 

Hydrocoleum themiale Eutz., mentioned in Quart. Joum. Micr. Sci. 
(1867) p. 8G, as having occurred in Ireland, we have never ^n, and, 
therefore, do not know whether it should be included in Microcoleut. 

Microcolens gracilis. Boss, Alg, 261, t, 70, /. 2. 

Effused broadly in a thin dark green stratum. Trichomes 
pale blue green, slightly curved, in fascicles densely contorted 
about the apex, joints 2-3 times longer than their diameter, 
either continuous or distinctly separated, granulated, divisions 
paler, nearly hyaline, a little contracted about the apex, extreme 
apiculus conical, now and then slightly curved, special sheath 
narrow, very delicate, universal sheath very thick lamellose. 

Size. Trichomes •0025-'003 mm. ; fascicles •09-*12 mm. 

Kirch. Alg. Schl. 244. 

Microcoleua marinus, Harv. Man. 168. 

Chthonoblastus salinus, Kutz. Tab. Phyc. i., t. 58, f. 2. Rabh. 
Alg. Eur. i., 133. 

Oscillatoria chthonoplastes, var. a. Eng. Fl. v., 373. Eng. 
Bot. ii., t. 2523. Mack. Hib. 239. 

On salt marshes. 

"Fronds fixed at the base, floating freely in the water, an inch long, 
tufted, dichotomously branched, branches slender capillary widening up- 
wards, with club-shaped tips ; colour olivaceous green or yellowish. 
When ruptured the branches discharge innumerable needle-shaped fila- 
ments, which, when the plant is growing, radiate and oscillate ^m the 
tips of the branches.** — harvey. 

Bate XCIX, fig, 1. End of fascicle of trichomes with sheath x 400. 

Microcoleus chtl&onoplastes. Thur, in Ann, Sd, yat, (1875) 

p. 377. 

Stratum thin, or thicker and rather compact, dingy aerti- 
ginous green ; trichomes slightly flexuous, equal, twisted, in 
dense fascicles, joints nearly twice as long as their diameter, 
rather remote from each other, leaving a hyaline space between 
them, apiculus attenuated, rather elongated ; special sheath 
very delicate, universal sheath narrow, scarcely lamellose. 

Size. Trichomes •0035-'004 mm. ; fascicles •03-'035 mm. 

Chthonoblastus Lyngbyei, Kutz. Tab. Phyc. i., t. 58, f. 1. 

Microcoleus angut/oimis, Hass. Alg. 261, t. 70, f. 1, Kirch. 
Alg. Schl. 244. 

Chthonoblastus anguiformia, Kutz. Tab. Phyc. i., t. 57. Habh. 
Alg. Eur. ii., 133. Harv. Phyc. Britt. t. 249. 

On the naked ground, by roadsides, &c, 

Plate C.fig. 1. Fascicle of trichomes with sheath X 400. 
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Biicrocoleus tenresteU. Desm. Pl, Orypt, Exs. i., No, 55. 

Stratum more or less expanded, deep blue green or steel blue, 
or olive, becoming brownish, membranaceous, mucilaginous ; 
trichomes equal, collected in filiform fascicles, sometimes much 
elongated, extruding from the opening of a common sheath in a 
penicillate manner, joints equal in breadth and length, dissepi- 
ments granulated, apiculus acute, straight. 

Size, Trichomes •005-'006 mm.; fascicles 'OTS-'OS mm. 

Kirch. Alg. Schl. p. 244. 

Chthonoblastvs repenSf Kutz. Tab. Phyc. i., t. 54. Rabh. Alg, 
Eur. ii., 132. 

Micvocoleus repens^ Hass. Alg. 260, t. 70, f. 3. Jenner Tunb. 
Wells 188. Harv. Man. 168. 

Conferva vaginata, Eng. Bot. i., t. 1995. 

Oacillatoria chthonoplastes, var. fi. Eng. Fl. v., 373. Mack. 
Hib. 239. 

Vaginaria vulgaris^ Gray. Arr. i., 280. 

Vaginaria chthonoplastes, Grev. Fl. Ed. 805. 

On moist naked ground. 

" The frond consists of numerous curled branches diverging from a 
centre in a starry manner, and gradually tapering from a broad base to a 
floe point, containing numerous deep green filaments, which radiate and 
oscillate from the tips, and, on laceration, issue in bundles." — Harvey, 

Plate XCIX. fuj. 2. End of fascicle of trichomes with sheath X 400. 
Genuh 103. INACTIS. Kutz. (1843.) 

Trichomes vaginato, iiulistiiictly articulate, j^arallel and fasti- 
giate, now and then dichotonions, very densely aggregated and 
agglutinated in a pulviiiate thallus. 

*' Filaments bundled, erect, ^n-owing in small rounded tufts, or in a 
felt-like turf of iiukfinite extent. Trichomes very slender."'— y/mret. 

Inactis Cresswelli. Thxir. in Ann. Sei. Xaf. (1875) 377. 

Forming convex roundish or oval jiatehes, "whicli become con- 
fluent for several inches ; fihmients liyaline, yelluwisii or greenish 
olive, collected into dense rope-like I'raneliing bundles, wliich 
are fastigiate ; trielionies exceedingly slender, once or twice di- 
vided in a dicliotonious manner. 

t^iZE. Trielionus -(Mi^r) mm. diam. 

Scliizotliri.v Crcssu'ciii, Ilarv. IMjvc Britt. t. IGO. Kabb. 
Alg. Eur. ii., 208, 

Spreading over the surface (»f soft sand>t<un' I'oeks ex[»osed to 
the drip of fresh water. 
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" Mr. Cresswell states that it grows at the very top of high water mark, 
in situations where it is exposed to the continual drip of fresh water 
falling from high mural cliffs, and that it is most luxuriant where the 
drip falls from the greatest height, which in the station observed is about 
fifty feet." — Harvey. 

Plate C, Jig. 2. a, portion of fascicles of trichomes X 100 ; J, tri- 
chomes X 400. 

Znactis tinctoria. Thur. Ann. Sci. Nat. (1875) 377. 

Fasciculate caespitose, dingy brown becoming olive ; trichomes 
single or many associated in one sheath, joints equal in length 
to their diameter or a little longer ; sheaths broad, coloarless, 
distinctly laniellose, even. 

Size. Trichomes -002 mm. diam. 

Hydvocoleum ttnctoriuni, Br. Rabh. Alg. Eur. ii., 294. Ralfs 
Exs., No. 19. 

On aquatic plants. 

Mr. Marquand says that he has never seen it growing on any other 
plant than Scirpvs fiuitans^ and he adds : — ** I have never seen a vestige 
of green about it in its natural condition during any period of its exis- 
tence ; when decaying it becomes pale, and eventually almost white ; 
when in its best condition it is of a rich chesnut brown. In drying it 
turns green. In its best condition, when placed in water for twelve hours, 
it will dye it of a clear rosy purple.** 

The following description of this plant has been kindly furnished by 
Mr. Ralfs : — *' In rapid streams on leaves of aquatic plants, it forms a 
minute continuous covering on leaves of aquatic grasses, giving them a 
feathery appearance. Colour varying from nearly black to pale reddish 
brown ; in drying and decay it turns green, and gives a purplish stain to 
paper. Filaments somewhat mucous, very slender, nearly colourless, 
cohering at base in fascicles containing 3 to 8 filaments, and by their 
separation at intervals, simulate branches, and thus gradually reduce the 
number cohering until they ultimately separate into single ones. The 
filaments thus appear comparatively stout at the base and gradually to 
become attenuated upwards. As the apparent branches are given off this 
is more especially the case, because, from their pale colour, indistinct 
endochromc, and closeness of connection, it requires care to detect that 
they are really fascicled. Besides the elongated filaments there are 
numerous short ones at the base, together with crowded, somewhat 
thicker clavate erect bodies. Whether these are the fructification or 
rudimentary fascicles I am unable to determine." — Ralft, 

Plate C. fig, 3. Upper portion of fascicle of trichomes X 400. 

Genus 104. LTHOBTA, Ag. em. Thuret. (1875.) 

Filaments enclosed singly in a sheath, simple, or only excep- 
tionally exhibiting the beginning of ramification where the 
trichome issues from the side of the sheath ; often combined in 
a membranaceous stratum. — including Phormtdium Kutz. 
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Lyngbya aMtuaxii. Lieb. Danska Alfffiora, (1839.) 

Trichomes rigid, flexnously curved, blue green, granular, 
densely interwoven in dark blue green tufts ; joints 3-6 times 
shorter than their diameter ; scarcely constricted ; sheaths 
pellucid, hyaline, becoming brownish, at first scarcely lamellosOi 
at length when old becoming distinctly lamellose. 

Size. Trichomes •025-*03 mm. diam., without sheath. 

Lynghya ceruginosa, Ag. Syst. p. 74. Rabh. Alg. Eur. ii., 
138. 

Lyngbya ft, fey-ruginea, Harv. Phyc. Britt., t. 311. 

Lyngbya curvata, Rabh. Alg. Eur. ii., 137. 

Lyngbya majuscula, Cocks Brit. Seaweeds No. 365. 

In brackish water. 

Plate CL %. 1. fl, portion of filament X 160 diam. J, extremity 
of filament, with portion of trichome escaped X 160 diam. c, portion of 
filament with the trichome divided into hormogones X 330. d, 0, hormo- 
gones X 330, all after Thuret. 

Limsbya littoralis. (Carm), 

Stratum thin, submembranaceous, mucilaginous, blue green, 
shortly radiating ; trichomes rigid, flexuous, vividly oscillating, 
equal ; joints 4-5 times as broad as long, constricted at their 

junction and hyaline, dissicpiments granulated, extreme apiculus 
straiglit, broadly rounded, paler ; cell contents pale blue green, 
very delicately ^-raniilar. 

81 ZE. Threads •01)1- -01 5 mm. diam. 

Oscillatorla littoralis, Carm. Aluf. A pp. ; Eng. Fl. v., 375. 
Harv. Man., 105. I Jar v. Phyc. Britt. t, 105, fi.ir. a. 

In brackish water, and in rock pools by the shore. 

" Stratum cxccpdinply tliin, slimy, bullated hy the extrication of air- 
bubbles, of a dark i^^reen colour, spreading to an indefiuite extent over 
the muddy bottom of the [)ool." — Carm. 

Piute CI I. Jl<]. 1. l^ortions of trichomes X 400, from the original 
specimens. 

Lyngbya ochracea. Thur. Ann. Sex. Nat. (1875) 377. 

Formin^tr cloud-like floating fragile masses of an ochrcy 
colour. Trichomes very slender, scattered ; joints scarcely 
visible. 

Size. Trichomes •002 mm. diam., including: slieatli. 

Kircli. Alg. Scld. 211. 

Lfptothiij: orJnar.jf, Ku(z. Tab. riiyc. i., t. HI, lig. ]. 

Conferva oclnacid, Dillw. Conf. t. ('.2. 
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Oscillatoria ochracea^ Grev. Fl. Edin. 304. Har?. Man. 
167. Eng. Fl. v., 378. Eng. Bot. ii., 187. Johnst. Fl. 
Berw. ii., 2U. Mack. Hib. 240. Fl. Dev. ii., 57. Gray. 
Ait. i., 281. 

In boggy pools. 

This species is common in boggy pools ** where it occurs in cloud-like 
masses, scarcely to be called strata, the filaments are very slender and 
Hcattered without order. Dillwyn's figure incorrectly represents the 
filaments as branched." 

Plate GIL fig. 4. Trichomes X 400. 

IiSrngbya inundata. {Kutz.) 

Deep blue green, with a whitish grumoiis membranaceoas 
substratum, trichomes curved rather rigid, pale blue green, 
rarely fasciculate, sheaths narrow, joints shorter than their 
diameter, dissepiments naked (not granulated), extreme apex 
straight obtuse. 

Size. Trichomes '004 mm. diam. 

Phoitnidium inundatnm, Kutz. Tab. Phyc. i., t, 45, f. 3. 
Rabh. Alg. Eur. ii., 116. 

0«ct7/arta auf7i7/ma/f«, Carm. (partly). Harv. Man. 165. Uass, 
Alg. 251, t. 72, f. 7. 

Margin of ditches, by moist roads, on flowerpots, &c. 

" Stratum extensively spreading, very dark and lubricous, glossy when 
dry, filaments remarkably pale, striae not very evident, a variety is com- 
mon on clayey ground, which occurs in small circular patches about an 
inch or two in diameter.** — Harvey. 

The filaments in Carmichael's specimens are not Tnore than half the 
diameter of those in Lyngbya vulgaris, to which species they are usually 
referred. 

Plate OIL fi^. 8. Portions of trichomes X 400. 

Lyngbya Tulgaria. Kirch. Alg. Schl, 242. 

Stratum thin, more or less expanded, mucilaginous, dark 
coloured (olive, brown, yellow, steel blue or purplish) opaque or 
shining, by age becoming thickened, but rarely lamellose, and 
without a substratum being formed ; trichomes straight, rigid, 
distinctly vaginate, joints equal to their diameter or shorter, 
dissepiments delicately granulated, apex evidently attenuated, 
now and then somewhat curved, naked. 

Size. Trichomes -0045- -0065 mm. with sheath •006--009 mm. 

Phomiidium mtlgare, Kutz. Tab. Phyc. i., t. 46, fig. 4. Rabh. 
Alg. Eur. ii., 119. 

2 o 
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Oidllatc/ria autumikalit (partlr;, Eng. P.. t., 376w Fng. Boi. 
iL, 187. Jenn. Tanb. Wells' 188. Grer. FL Edm. 3W. 
Harr. Man. 165, Mack. Hib.. 239. 

Cf/nftrra decorticaKJS, Di.Iw. Coaf. t. 26. 

OidHatoria d^carticans, Grer. FL Edin. 3«>4. Eng. FL T., 
375. En^. Bot. u^ 187. Jenner Tunb. Wells 188. H«t. 
Man. \U, Mack. Hib. 239. Has*. Alg. 257, t, 71, f- 10. 

Hvmida d^corticans, Grav. Arr. L. 282. 

On moist naked ground after rain. 

P14MU CU. M. 5. Portion of trichonies X iOu : .»;. 6, rarietj 

W¥fK}\Tiimm X 400. 

IiirngVya payyilna. £»reA. ^If. SeU. 241. 

Forming a thin papery stratnm, sometimes shortlj radtatiiigy 
with a pallid or brownish fibrillose snbstratnm, formed from 
the interlaced empty sheaths, trichomes eqnal, joints nearly 
eqoal or a little shorter than their diameter, granulated at their 
junction, apex obtuse, straight, naked. 

Size. Trichomes •005--006 mm., with sheath 0075-009. 

Oscillana papyrina, Bory. Diet. Sci. Nat. 

Phormidium papynnum, Kutz. Tab. Phyc. i., t. 41, fig. 3. 

Phormidium papyraceum, Rabh. Alg. Enr. ii., 125. 

Otcillatoria spadicea, Carm. Hass. Alg. 255, t. 71, f. 5, t. 
72, f. 5. Eng. Fl. v., 378. Harv. Man., 167. 

In stroarns, torrent-, aqiieiliicts, canals, &c. 

Tlie fori/j iiMt with \i\ f 'nTruichriel \va> ^'rowing on <lan]|) ruogsy earth. 
]\(' hJiy- '• It ocr'ur- in !i v^-ry tliiii diiik gre(.'ii stratum >iireadifig to tlie 
I'Xtfnt ol >-f-v<TaI Net, and i> Ijardly to be (li>linguit?hc<.l from the iiio?;«y 
♦•artli oM which it trrow.-."' 

I'late CU. fig. 7. Portions of trichomes X 40<>. 

Lyngbya mpestris. {Ag.) 

St rat mil ron)j)act, ratlicr velvet v, L'flatinons. laniellose, verv 
nliortly radiating'-, hriglit l)lne green or l)econiin,i,'- dark steel bine, 
llio lower strata becoming'- discoloured and fibrillose; trichomes 
ri^id, rather fh'xuons, a little tornlose towards the apex, joints 
e(jnal in Icni^^th and hreadth, very fin* ly jtmictate, dissepiments 
granulated, exti-eme a])ex paler, s(»ni«'tinK'S bearded. 

SizK. 'J'ii(dionies •0()7--(i()8 mm. diam. 

J'hcrmiiJiuiii /hjh strc, Kutz. 'Jab. Thyc. i., t. 40, fig. 4. Rabh. 
Alg. I'jir. ii., 122. 

(hcilhtrld iuj>fstris, Ag. Syst. i. Gr]. llass. Alg. 254.. t. 
72, f. 11. (;rev. Sr. ('ryi)t. Fl. t. 21f;. Kng. Fl'. v., r»77. 
1 1 a IV. Man. 1 OG. 
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On moLst rocks where the water is constantly trickling, and in 
mountain streams. 

Carmicbael writes of his specimens, ** Stratam ezteasire, slimy, re- 
markably toQgh and elastic, black on the surface, ash-coloured nnder- 
neath, when dry blackish green. Filaments pale green, straight, or 
variously carved, radiating, bnt not equally in all directions." 

Plate CI. fig. 2. Portions of trichomes X 400. 

Lyngbya corium. (/l^.) 

Stratum toughly membranaceous, compact, brown, steel blue 
or greenish, interwoven forming a mucilaginous membrana- 
ceous substratum ; trichomes straight or flexuous, rather rigid, 
olive or brown, then yellowish, joints not more than half as long 
as broad, beautifully transversely punctate, granulated, apex 
conically attenuated, bearded. 

Size. Trichomes •007-*008 mm. diam. 

Phoimidium corium, Ag. Syst. p. 64. Rabb. Alg. Eur. ii., 
126. 

Oscillatoria corium^ Hass. Alg. 252. Eng. Fl. v., 377. 
Harv. Man. 166. Eng. Bot. ii., 187. Grev. FI. Edin. 303. 
Mack. Hib. 240. 

On the rocky bottom of alpine rivulets. 

*^ Stratum thick, tough, dull brownish, occasionally streaked with pale 
green, which in some varieties is the prevailing colour, slightly glossy 
when dry ; filaments slender. In some situations it radiates in fascicles 
from its whole upper surface; in others it is found almost denuded 
of radii, and forming a compact leathery stratum." — Harvey. 

Plate CIl. fig. 2. Portions of trichomes X 400. 

Lyngbya turfosa. (^Carm,) 

Forming a thick intensely green stratum, with a tough, slimy, 
ochre-colon red substratum. Trichomes slender, more or less 
curved, and mostly hyaline at the point ; joints not more than 
half as long as broad, distinct. 

8izE. Trichomes '008 mm. diam. 

Oscillatoria turfosa, Carm. in Harv. Man. 164. Hass. Alg. 
253, t. 72, f. 6. 

On floating sods in old turf pits. 

" This species grows in a thick, intensely green layer, over a tough, 
slimy, ochre-coloured substratum. It entirely enveloped the sods, some 
of which were a foot and a-half in diameter. Filaments very slender, 
more or less curved, and mostly hyaline at the point.'' — Carm. 

Plate Cll. fig. 3. Portions of trichomes X 400, from the original 
specimens. 
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^imgbya subfusca. {Ag. Syst. p, 64.) 

Substratnm velvety, fibrillose, tawny, becoming yellowish, 
forming: a firm compact stratum, of a violet or steel blue colour, 
changing to brownish ; trichomes rigid, straight, joints aboot 
half as long as broad, with a double row of points at the com- 
missure, apex rather obtuse, naked. 

Size. Trichomes '008 mm. diam. Thinner form, trichomes 
•006--007 mm. diam. 

Phormidium subfuscum, Rabh. Alg. Eur. ii., 125. 

On stones in mountain streams. 

Plate CI. fig. 3. a, portions of trichomes X 400, froni Scotch speci* 
mens. J, portions of trichomes from a thinner form X 4)00. 



Genus 105. STMPLOCA. Kutz. (1843.) 

Trichomes articulate, simple, or only exhibiting the beginning 
of ramification, more or less distinctly vaginate, ascending from 
a prostrate base, agglutinated together in erect or anastomos- 
ing fascicles, or wick-like bundles, more or less procumbent, 
coalescing, and often involved in a matrical gelatin. 



Symploca lucifuga, Harv. in Bug. fL v., 373. 

Dark fcruo^inous green, fascicles about two lines lii.c:h, ap- 
proximate, subiiliforni, apex at leni:,^th peiiicillate ; trichomes 
sinofle or twin, a^rngiiions, joints equal or a little longer than 
broad, distinctly granulated, sheaths broad, })ellucid, colourless, 
quite smooth. 

Size. Tricliomes •003r)--()04 mm. diam., including sheath 
•01 mm. 

Rahh. Alg. Etir. ii.. ir):'). 

Oscilhitoria lucifnr/a, Mass. Alg. t. G."). f. 5, 0. Harv. in 
Eng. Fl. v., 873. 

Caloihrix Jucifuijtt. Carm. .MSS. 

On [lastnres and liontlis, on dccaycil al'ler ti'unk. 

" Stratum spnvndinir (lull ]»l:icki>h irroeii, hrisrlinpr all ovor witli minnte 
eroct fascicles aVxuit one third of a Wuo liifch. P^'ilaiucnts thickish, 
flexTioiiH, strontrly a.^fL^lutiuatrii totretlier, aiuiulated within, pale 
yellowish." — Harvey, 

Plate CUT. f\q. 2. /7, ]iorti(in booh with a pcn-kot Ions. /-», trichomes 
X 4-00. 
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Symploca Ralfsianay Kutz. Tab, Phye. u t, 74,/. 4. 

Steel blue or olive becoming blackish, fascicles as much as 
an inch high, densely aggregated, often coalescing, siibuliform, 
straight, trichomes pale blue-green or steel blue, densely 
agglutinate, distinctly articulated, somewhat beaded about the 
apices, joints equal or a little longer than broad, cell-contents 
granular, sheaths broad, pellucid, homogenous. 

Size. Trichomes 'OOSd-'OO^ mm. diam. 

Rabh. Alg. Eur. ii., 157. 

Oscillaria Friesiiy Harv. Eng. Fl. v., 373. Harv. Man. 
162. Hass. Alg. p. 259. Mack. Hib. 238. 

Oscillatoria Bangii, Carm. Grev. Fl. Ed. 303. 

Scytonema Bangii^ Lyngb. Hydro. Dan. t. 28. 

Over running mosses in shady sub-alpine situation. 

" Stratnm 2-3 inches broad, bright sDrag^nous green; Filaments 
closely interwoven into erect elongated tooth-like fascicles, an inch or 
more in height, pale green under the microscope, annalated within, with 
a broad limb or border, well marked by its erect spinalose habit." — 
Harvey. 

Plate cm, fig. 1. a, portion as seen with a pocket lens. 6, trichomes 
X 410. 

Genus 106. PLSCTOHSMA. Thvr, (1875.) 

Filaments branched, ramifications produced by the branching 
of the trichome outside of the sheath, very irregular, and often 
germinate as in Scytonema. 

Plectonema mizabUe, Thur. Ann. Sex. Nat. (1875) 377. 

Forming floccose tufts, blue-green, now and then turning 
brownish, trichomes with pseudo-branches usually in pairs and 
parallel ; joints shorter than their diameter, granular sheath 
narrow, colourless or yellowish, quite smooth. 

Size. Filaments '021 mm. with sheath. 

Born, and Thuret, Notes Alg. ii., p. 135, t. 33. 

Conferva mirahilis^ Dillw. Conf. t. 96. 

Calothrix Brebisaonii, Kutz. Tab. Phyc. ii., t. 30, f. 4. 

Calothrtx atrovirenSj Harv. Man. 159. 

Calothrix mirabilis, Ag. Syst. 72. Rabh. Alg. Eur. ii., 271. 
Ha88. Alg. 243, t. 69, f. 1. Eng. Fl. v., 369. Harv. Man. 159. 

Elisa mirabiliSy Gray. Arr. i., 283. 

In small streams. 

Plate CIV fig, I. o, portion of trichome X 330. b, portion with 
a single branch X 330 after Thuret. 
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Plectonenui Xixchneri, Cooker O^revUlea xi., p. 75. 

At first attached, but soon floating, and forming subglobose 
woolly tufts, of a dark bluish green, changing to olivaceous. 
Tufts from half an inch to an inch in diameter. Trichomes 
radiating, with simple (rarely germinate) branches ; joints one 
third or one fourth as long as broad. 

Size. Filaments •012-*015 mm. diam., with sheath. 

Plectonema mirabile, Kirch. Alg. Schles. p. 229 (scarcely of 
Thuret). 

In ornamental water. Pleasure grounds, Kew. 

The filaments are much thinner than in P. mirabile and the branohee 
issne singly from the eheath, and not in pairs, as in that speoies. From 
the dimensions given by Kirchner it seems probable that this is the 
species to which he has given the name of P. mirabile, 

Plate Ciy. fig. 2. a, tuft, natural size. 6, trichomes X 400. 



FAMILY III. SCYTONEMB^. 

Filaments with lateral ramifications in which some of the 
cells change into heterocysts. 

This family is divisible into two sections according to the direotion 

of the multiplication of the cells. 

* Cells only mnltiplying in the direction of the length of the filament. 

Scytonexna, Petalonema, Syxnphyosiphon, Tolypothrix, 

Cystocoleus. 

** Cells mnltiplying as well in the direction of the breadth of the 
tilainerit, at least where the branches, wliich are always produced by 
lateral multijdication, originate. 

Stigonema, Fischera, Haplosiphon. 

The last secfi(^n ineliid(\s many very donbtfiil forms, which will pro- 
biibly, as their flevelojmicnt be('(wii('s l)elter known, ])e transferred to 
Lichens, of which (hey are presumably an inii»erfcct condition. 

Gknus 107, SCYTONEMA. A'j. (182 k) 

Sheath enclosing a single triclionie, ramifications produced 
by the deviation of tlio tricliome, wbicli cniei-qes from the side 
of the sbeatb. Raniilications u>nally ^-ciiiiiiatc, producecl by a 
fold of tlie trirlionic wlilcb ruptures ouisidc of the slicatb, and 
gives origin to two filaments given olV nt a I'igbt angle. 
Heterocysts scattered here and there in the trieliome, without 
anv evident relation to the rami{icaii(»n<. 
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Seytonema myochrous. Ag. Syst. p. 40, iVb. 18. 

Stratum thin, woolly, dark brown (now and then rather 
silky) ; trichomes very thick, brown, lucid, slightly curved, 
ascending, blue-green within, reddish at the apex (5-6 terminal 
joints), distinctly articulate, pseudo-branches for the most part 
in pairs, sometimes very long, flaccidly erect, about half the 
thickness of the trichomes ; sheath of the trichomes thick, dis- 
tinctly lamollose, firm, beautiful yellow-brown, surface quite 
smooth, that of the branches paler, often colourless at the tips, 
closed and obtusely rounded, heterocysts oblong or sub-cylindri- 
cal, colourless, about equal to the inner diameter of the 
trichomes. 

Size. Cells '01 mm. diam., with sheath -03 mm. diam. 

Rabh. Alg. Eur. ii., 254. Hass. Alg. 237, t. 68. f. 2. 
Jenn. Tunb. Wells, 188. Gray. Arr. i., 285. Eng. Bot. ii., t. 
2515, t. 2516. Kirch. Alg. Schl. 225. Harv. Eng. Fl. v., 
365. Harv. Man. 155. Mack. Hib. 236. 

Conferva myochrous, Dillw. Conf. t. 19. Eng. Bot. i., t. 
1555. 

On moist rocks. 

Plate CV, fig, 1. a, threads magnified abont 60 diam. ; h^ portion of 
same X 400 ; c, hormogones X 400. 

Scytonema natam. Breb, in Kutz. Tab. Phye, ii.« t 22, f, h 

Floccose tomentose, green then brown or olive, trichomes 
slender, elongated, becoming brownish, internally aeruginous 
green, distinctly articulate, joints nearly equal, granular, psendo- 
ramuli often in pairs, very slender, more or less distant, very 
shortly articulated, sheaths firm, lamellose, yellow or brownish, 
rarely uncoloured, branches paler, or colourless, indistinctly 
lamellose, heterocysts interspersed, oblong, or ovoid, pellucid. 

Size. Threads with sheath '025 mm., without sheath '007 
mm. 

Rabh. Alg. Eur. ii., 253. Kirch. Alg. Schl. 224. 

In stagnant water. 
Plate CF, fig, 2. Portion of trichome with sheath X 400 diam. 

8oyton«B&a ein«r«iuii. Meneg. in Kutz. Spec, 303. 

At first pulvinate, cinereous green, then confiuent, forming a 
more or less tomentose pulverulent stratum (becoming pale blue 
when dry), now and then violet or purplish; trichomes very 
fragile, elongated, fiexuose and curved, loosely interwoven, 
sparingly branching, indistinctly articulate, internally dingy, 

2 p 
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aernginons green, joints shorter than hroad ; slieatlis tliick, 
golden brown, often encrusted with deposit of lime. 

Size. Trichomes 008 mm., including sheath 01 mm, 

Kirch. Alg. Schl. 225. Rabh. Alg. Enr. ii., 247. 

Scytonema Juliannm, Wittr. & Nordst. Alg. Exs., No, 273 a. 

Drilosiphon mvscicola, Kutz. Sp. 802. 

OscillnHa cyanea^ Hass. 4.1g. 248. Eng. Fl. v., 374. Harr. 
Man. 163. 

Conferva q/anea, Enir. Bot. ii.. t. 2578. 

Hwnida cyanea, Gray. Arr. i., 282. 

On walls, stones, overrunning moss, &c. 

Found on the walls of warm houses in the Royal Botanic Gardens at 
Kew, and in Reprent's Park. This is evidently the Conferva oyanea of 
English Botany found on damp walls in churches, &c. ** On the wall it 
is conspicuous for its li^ht sky-blue colour, like some sort of Muror, 
Under a high majjrnifipr, and when moistened, it is found to consist of 
minute even simple entangled threads, coated with a frequently inter- 
mpted covering of a dull glaucous green hue, under which the thread 
itself appears of a lighter glaucous bluish colour, very even in thickness, 
and surface consisting of scarcely distinguishable joints about as broad 
as they are long.*' — Smith. 

Bornet and Thuret refer this to a variety of Scytonema Hoffmanni, 
whilst Kirchner retains Meneghini's specific name, which Thuret thinks 
to belong to Scytonema ocellatumt Lyngbye. 

Plate Crl. ficj. 1. a, trichomes X 400; h, portions of same X 400 ; c, 
homiogoues X -KHX 



Scytonema interruptuxn. Tl 
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Intense liliic-Lrroen, formiiiL:: a stratum of the same colour ; 
slicatli cellular, and furnislied tlirou^lmut its entire l(Miq:tli with 
lunnerons hraneluMl and ana^toniosiuLC rootlets ; triclionies dis- 
tinctly annulate, interrupted here and there by heterocysts, 
Itranclies in pairs arising; from the ju'otruded triehome. 

Size. Nowlicre stated. 

Rhi:onenia ixd rriijttum, Thwaites in I'hi;^. Bot. ii. Supp., t. 
2954. 

Calothn'.r intenifptu, Carm. Kny. Fl. v., :]CtS. Ilarv. Man. 

158. 

Sti'ijonenia Intcrruptnm, Ilass. Alg. 220, t. ()9, f. 2. 

]n wet heatliy })laces, c<^ating mosses, i^-c. 

Wo have Hecii no apocinien of this, which is evidently a close ally of 
S. ciiipreinn. 'JMie fij^nre la re])ro<Uiceil from Kn^^lish l>otiinv. 

P^^^' CVl. fuj. 2. Sci/fn/iema infernipfu.m, afttn* tlie ti^nre t. 2954, 
English Botany. Considerably niagnitied, presnmably about 3«»0 diani. 
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Genus 108. PETALONEMA. Berk. (1832.) 

Trichomes enclosed in a very broad striate membranous 
sheath, which fornis a transparent layer, resembling a hyaline 
wing. 

Threads as in Scytoneniat with the sheath very broad, forming a 
transparent layer around the trichome. 

Petalonema alatum. Berk. Qlean. t. 7, /. 2. 

Forming a thin brown stratum. Trichomes small, a few 
lines only in length, winged, obtuse, with numerous striae, when 
taken in conjunction with the wings or membranous expansions, 
they are linear and plane. Each wing is about thricv) the 
breadth of the proper filament, of a white colour, somewhat 
transparent, of a bright yellow next the filament, and exhibiting 
under a favourable light a numerous series of transverse lines 
or folds. Eudochrome of the central thread greenish and 
septate. 

Size. Trichomes -01 mm., with sheath from '05 to '12 mm. 

Hass. Alg. 238, t. 68, f. 6. Harv. Man. 168. 

Arthrosiphon alatuSj Rabh. Alg. Eur. ii., 265. 

Arthrosiphon Gvevillei, Kutz. 8p. Alg. 311. Fischer Nost. 
f. 10. 

Oscillatoria alata, Grev. Sc. Crypt. Flora, t. 222. 

On rocks exposed to the trickling of water. 

Plate CVIIt Jiff, 1, Upper portion of trichome with sheath X 400 
diam. 

Gknus 100. 8TMPHT08ZPH0N. Kvtz. (1843.) 

Trichomes as in Sct/tonema. Filaments agglutinated in erect 
wick-like bundles. 

Symphyosiphon HofFmanni. Kutz, Tab. Phye. ii., t.43, /. 3. 

Terrestrial, resembling a Symploca in habit. Tufts small, 
ascending, dark brown ; trichomes simple, erect, loosely col- 
lected in pointed fascicles, internally pale leruginous green, 
sometimes interrupted, joints delicately granulose, inferior 
cylindrical, thin, superior thicker and more or less swollen. 
Sheath firm, broad, attenuated upwards, rarely acute, colourless, 
or yellowish towards the base. Heterocysts intercalated, 
globose, hyaline. 

Size. Trichomes '01 mm. diam., with shoatli •012-'0I4 mm. 

Scyionema Hoffmanni^ Agardh Syst. p. 40. Rabh. Alg. 
Eur. ii., 259. 
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On naked ground, ovemining moseea, &e. 



Genus UO. TOLTFOTHatX. Kuix. (ISIS.) 
Tricliomes spuriously brancheJ, pseuilo-branches spreading. 
Bami&calions rarely gcruiimte, ofUncr Bolitary, and origlnatiuj,' 
at a point where the continnity of the trichome is interrupted by 
hcterocysts, one or Bcveral Letcrocysts placed directly ftbove 
eaeh bran cb let. 

TolTPotbilx fl&eclda. Sut: Phyc. Qea., p. 228. 

Cfespitofic, dark bliic-green, trichonica and pseudo-branchoB 
elongated, flaccid, nriaing from a prostrate base, intcrnallj pale 
blue-green, eitlier inttn'upted or torulose, distinctly articulate 
(when treated by iodine), joints a little shorter than broad, 
sheatlis colourless, liynliiie, rather broad, heterocysts towards 
the base, subglobose or oblung, two or three together, colonr- 
lesE. 

Size. Trichomes -01 mm. 

llabh. Alj,-. Eur. ii., 2-11. Kutz. Tab. rhjc. ii., t. 32, f. 2. 

In pools, Ac. 

I'latr Ll-ni.juj. 1. l',„ii„„H uf iri^tiomo^ X -i'"! 'linui. 

Tolypotbrix diatoita. Ah/--. Tuh. J'hijc. II., t. 33,/. 5. 
CiV-|.it...-,c ll,n-.-i.^i>, l>riH-lit 1.1 lie- green, uoiv and then becoming 

times di^linellv'artieuhile ; joints e,|Uiil ur'ii litile sliorter than 
Ih.^ir .liaii.ele,'; sheaths br/.ad, ei.l..,izl,>s, )arvlv piile yellow; 
l„.f.T.,rist, iit the h;ise, m- iiilerj^^eteii, Ma.ylubo^e or ohiotig, 
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Tolypothrix agagropila. I^utz. Tab. Phye. ii., t. 32,/. 8. 

Tufts an inch or more broad, somewhat rounded, bright blue 
green or greenish olive ; trichomes and pseudo-branches loosely 
interwoven, internally pallid blue green, continuous or dis- 
tinctly articulate, joints equal or a little longer than their 
diameter ; sheaths narrow, hyaline, colourless, heterocysts 2 
or 3 (rarely more) in a series, oblong, hyaline. 

ISiZE. Trichomes •01-'012 mm. 

Rabh. Alg. Eur. ii., 274. Kirch. Alg. Schl., 227. 

Tolypothrix punctata^ Hass. Alg. 240, t. 69, f. 3. 

In standing pools. 

Plate CIX. fig. 1. Portion of trichome with hormogoiies X 400; 
hf c, hormogooes after Ttiuret ; d, Cy spores, after Borzi. 

^f^' ^i pygmaa. Kuiz. 

Tufts small, blue green or brownish, trichomes and pseudo- 
branches slender, very losely interwoven, joints a little shorter 
than broad, sheaths narrow, colourless or yellowish. 

Size. Trichomes Ooy-'OOS mm, with sheath '01 mm. 

Kirch. Alg. Schl., 228. 

ToU/pothvix pygmcBa^ Kutz. Tab. Phye. ii., t. 31, f. 4. Babh. 
Alg. Eur. ii., 275. 

Plate CIX. Jig, 2. Portion of trichomes with hormogones X 400. 

var. /, moscicola. Kutz. 

Caespitose, blue green or brownish, trichomes and pseudo- 
branches thicker, elongated, loosely intricate, distinctly articu- 
lated, points a little shorter than broad, sheaths very delicate. 

Size. Trichomes -OOS-'Oll mm. 

Kirch. Alg. Schl., 2'2%. 

Tolypothrix muscicola, Kutz. Tab. Phye. ii., t. 31, f. 5. Rabh. 
Alg. Eur. ii., 275. 

On mosses, &c. 

Tolypothrix coactilU. Kutz. Tab. Phye. ii., t. 32, /. 1. 

Fasciculate, ctespitose, green then brightly aBruginons, tri- 
chomes and pseudo- branches slender, internally pallid, 
aeruginous, sometimes distinctly, sometimes indistinctly articu- 
late, granulose, joints about half their diameter in length ; 
sheaths very narrow, very thin, homogenous, colourless, hya- 
line ; heterocysts oblong, twin or teniate, colourless. 

Size. Trichomes '01 mm., with sheatli a little more. 

Kirch. Alg. Schl., 228. Rabh. Alg. Eur. ii., 274. 

Tolypothrix distorta, Hass. Alg. 240, t. 69, f. 4. Eng. Bot., 
t. 2521. Ralfs. Alg. Ex. No. 20. 
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Conferva diHorta, Dill. Conf., t. 22,/. A. E 

Calothrix dhloria, Harv. Man. 158. Mack. Hib. 237. 

EUgu dietorta. Gray. Ait. i., 282. 

In ponds and lakes. 

Ftate CIX. jig. 3. Portiona of Trichomes X 400. 
Tolyrotlutx cinrhoiA. ((3irm.) 

Floating cttspitoae, olive, or bine-green, becoming brownUfa ; 
tridiomes nearly simple, rather stout, distibctly articnlate, 
pallid blue-grepn, joints finely granular, one-half or one-third 
as long as broad ; sheaths moderately narrow (father broad in 
some of the older trichomes), indistinctly lamdlose, smooth ; 
heterocysts scattered. 

SizK. Trichomes -OlS-'OU uim., with sheath -oa-'O^a mm. 

Scytonema cinhosum. Carta. Eng. Fl. v., 366. Harv. Man., 
155 (not of Eng. Bot. ii., t. 2920). 

Ai-throjima cinhosum, Hass. Alg. 238, t. 68, f. 7. Babb. 
Alg. Eur. ii., 267, 

In mountain lakes. 

" It forma flexuous tufts of brown, very alecder tbreada, pcooe«duig in 
tasciclea from membranona eab-ereoC shestba, and oontoiaing a aiDgl* 
row oC cells scarcely ao long as brood." — Carm. 
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Stigonema ocellatum. Thur. Ann. Sci. Nat. 1875, i., 377. 

More or less expanded, woolly-tomenU'se, dark olive brown, 
cells of the trichonie for the most part hiseriate, sub-globose, 
or oblon;j:-conipressed, equal or one third as long as broad, 
tilled with a granular blue green plasma ; sheaths very thick, 
lamellose, dark golden brown, external stratum now and then 
paler, cells of the branches for the most part uniseriate, ocellate, 
sometimes much elongated, apex obtuse, rounded, seldom again 
branched, sheaths colourless or yellowish, quite smooth. 

Size. With sheath about '04 mm. Cells •01-*012 mm. 

Kirch. Alg. 8chl. 230. 

Sirosiphon oceUatuSj Kutz. Tab. Phyc.ii., t. 37, f. 2. Rabh. 
Alg. Eur. ii., 280. 

I/(i8sa/l{(i occllata, Has?{. Alg. t. 07, f. 2, 7, 6. Fischer 
Nost., tig. 1 1. 

Conferva ocellnta, Dillw. Conf. t. 1). Eng. Hot. i., t. 2530. 

Scf/tonema occliatutn, Harv. Eng. Fl. v., 364 Harv. Man. 
154. ^ (irev. Fl. Ed. 302. Gray. Arr. i., 285. Eng. Bot. ii., 
t. 2514. 

On inundated ground, in swamps and moors. 

Plate CX, fig. 2. Portion of extremity of trichome X 400. 

Stigonema Bouteillii. {Breb. Ann. Sci. Nat.) 

Tnfts small, immersed, cushion-like and rounded, dark brown, 
trichomes very short, variously curved and contorted, olive, or 
golden brown, sparsely branched, sometimes simple, internally 
sometimes interrupted, formed from one series of cells one-third 
or one-f(»urth as lung as broad, branches unilateral, very short, 
arched, sheaths narrow, colourless or very pale yellow, hyaline 
and even, or with the outer stratum falling away in fibrils. 

Size. Trichonie •04-'0fi mm. Cells -01, with envelojie '02 
mm. • 

Sirosiphon Bouteillii, Breb. & Desm. in Ann. Sci. Nat. ser. 
4, Vol. iv., p. 2. 

On calcareous rocks and chalky cliffs. 
Plate CX. fig. 3. Portion of trichomes X 400. 

Stigonema panniforme. Kirch. Alg, ScM, 230. 

Forming a thin tomentose stratum, more or less expanded, 
dark brown, trichomes ascending, very much branched, variously 
curved, branches unilateral, here and there fasciculate, often ab- 
breviated, rounded at the apex, internal cells pale blue green, 
granulose, globose then compressed, arranged in a single, rarely 
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in a double series, sbeaths narrow, browu or yellow brown, paler 
at the tips or almost colourless. 

Size. Tridiomes -035- -05 mm. 

Eng. Fl. v., 363. Hass. Alg. 229, t. 66, f. 4, 5. Harr. 
Man. 153. 

Sirosiphon parmifoi-mis, Kutz. T»b. Phyc. ii., t. 36, f. 2. 

Scylonema pannifoTme, Ag. Syst. p. 39. 

On roclcE, Etoncs, &c. 

Plait ex. fiy. 4. rortioo of trlohomBB X 400 diani. 

SUKonttHM BAuUlonim. {Ag.) KiUi. Tab. Phi/c. n., t. 37,/. 4. 

Forming continuoiia tufts several inches iu diamet«r, branches 
simple, tbcir dinmeter being greatest in the middle, and beset 
on all sides witli maniillfe of various sizes. 

SiZB. TricUome -Oe-"! mm., very variable. 

Kirch. Alg. Schl. 229. Rabli. Alg. Eur. ii., 291. Eng. FI. 
v., 363. Hass. Alg. 228, t. 66, t. 2, 3. Harv. Man. 158. 
Mack. Hib. 236. 

Rocky bottoms of sub-alpine rivulets. 



Stisonema compactnm. Kirch. Ahj. Schl. 230. 

Forming on pxpnndcd compact totuontosedark brown stratum, 
tricliunn's and branclies asecuiliii;,-. ii liltle altenuateil at llie 
apices, obtuse. iiUmi:illv fiuu.wl of a sii.-lc, rarely a ilonbk^ 
seiios of c.■ll^. "birl, .!,■,■ luruloM. :,.>d ulmo-l moniliform, 
diaiu.-liT an ! l.n-ili i,..i,rlv .•.,!. ;.l, lilb^.i iviili ;i pale bluc-r.-en 
granular pli.Miia, sl„iiiLs linn. lt^-IJ.u l.r,.«-n, lleterocv^ts sub- 
glob„s.„rnl,l„„s.. 

HrzK. TricboMics ■ill.-,--(iir, mm. 

!iif0^iph-n oompwlo':. Knlz. TaU. I'livc. ii., t. :!f;, f. ;i. Itabli, 
Alg. Euf. ii.,:;s7. L.M!:bt. I.i.li. Kl.irn. p. !». 

IfiiM-i/lia compart.), lias?. Alg. "iJi, t. 6f<, f. ;(. 

Scyti»>nnacr.mpnct>.m,\iiyi.i^\. v., 3I!5. Harv. Man. 154. 
Grev. EU. 302. 

On ivut roclcs. 

Plate. CXI. Ilj. 1. I'oriioiisof li-ichanu-j X4ilildinm. 

Stigonetna tuifaceum. {Ilrrh. En;i. Il;l. .Su/iji. f.-2^-26. f. 1.) 

Pulviualc, dee|. oliviiccous blai-k, 2 linr-s tbick. Trichonies 
very thick, nnicb hr.tnclied. golden ycllnn-, bectmiing brnivnish, 
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variously curved, branches polymorphous, varying in thickness 
according to age, obtusely rounded at the apex, cells in several 
series, from 2 to 4 rows in the ramuli, sheaths thick, yellow 
brown, hyaline. 

Size. Trichomes •025-'03 mm. 

Sirosiphon pulvinatus, Breb. in Kutz. Spec. 317 (1849). 
Rabh. Alg. Eur. ii., 290. 

Hassallia turfosa, Hass. Alg. p. 232 (1845). Kutz. Sp. p. 
318. 

Scytonema turfaceuin, Eng. Bot. ii., t. 2517, f. 1. 

Dematium turfaceum, Link. Spec, i., 134. 

On the ground in heathy places and on rocks. 

Berkeley sajd that this Alga was named by Klotsch as Dematium 
turfaceuntt Link., " which there is every reason to believe is correct." 
*• It is," he says, " a true Scytonema.^' As far as we have been enabled 
to trace it, it seems to be the same as the Sirosiphon pulvinatus of 
Brebisson. The specific name of turf actum has undoubtea priority. 

Plate CXI. Ji^. 2. Portions of trichomes x 400 diam. 

Stigonema saxicoli&m. {Naeg. in Kutz, Spec, 316.) 

Forming a thin dark olive velvety stratum. Trichomes 
minute, curved, variously branched, closely crowded into a thin 
dark crust or evenly scattered tufts ; sheath narrow, fuscous, 
cells in a single series, growing denser and nucleate with age. 

Size. Trichomes •018-'02 mm. 

Sirosiphon saxicola (Nag.). Johnson in Grevillea xii., p. 
76. Fischer Nost. fig. 13. 

On damp rocks, or rocks down which water trickles. 

Plate CXI. fig. 1. Abbreviated trichomes X 400, seldom exceeding 
this in size. 

8tigon«ma minutum. Hass. Alg. 230, t. &J,f. 3, 4. 

Spreading in a black suborbicular crust, or scattered in little 
tufts. Trichomes minute, erect, rigid, flexuous, fastigiate 
branches short, obtuse, sheath rather broad, fuscous ; cells 
usually in a single series. 

Size. Trichomes •02-*03 nim. 

Scf/tonema minutum, Harv. Eng. Fl. v., 365. Harv. Man. 
155. Mack. Hib. 236. 

On moist rocks in Alpine districts. 

Figured from the original specimen of the English Flora in the Kew 
Herbarinm. 

Plate ex. Jig. 1. Portion of triohome, nearly complete, X 400 diam« 

2 <J 
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GeKiis ll-i. HAFALOaxPaOlC. N-ij. (184'.> ; 
TridioniPs formed mostly of o single row of cells, slieatli 
slender. Aquatic plants, looking like Toiypothrix. 

Kapftloalphon bTsaoldans. Kirch. Alg. Schl^ -^i. 

Tnfls compact, dark olive, trichomes ascending, rigid, olira- 
ceons, sparsely branched, contBining cells Arranged iii a single 
Heries. Cells at first rounded quadrate, equal ia length and 
breadth, becoming when older dinded and sliorter, ono-tliird or 
(ine-foiirth the length of their diameter ; sheath very thick, 
distinctly laniellose, golden yellow, attenuated and obtiisi; at tfao 
apex. 

Size. Trichomes 025-03 nmi. diam. Cells 012 x 01 
mm. 

Siroiiphon Uiinricola. Rabh. Alg. Eur. ii., 286. Hedwiyi* 
i., p, 47, t. ix., f. 3. 

Hassallia bygsoklea, Hass. Alg. 232. t. 67, f. 5. 

Scytontma byMoideum, HarT. Eug. Fl. v., 3G6. Bork, Glean., 
t. 19, f. 1. Harv. Man. 156. 

On trunks of beech. &c. 

J-latf CXI. fig. :>. Porliiins uf tricUoiiioB X 400 diniii. 

sprCIES FOn F.X'IUIR Y. 
Sasygloia amoipba. Tlm-tiilis. 
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Petron«ma fraticolosiuii. Thwaites. 

Plants densely cfespitose, erect, somewhat regulftrly branched, 
branches free, with obtuse rounded apices, and each with a 
heterocjst at the base. Endochroine annulatcd, increasing in 
diameter towards the apices of the filaments. 

8iZE. Fronds "2 mm. long, trichomes '1)04 mm. diam. 

Pitronenia J'ruticuloswny Thwaites, Eng. Bot. ii., Supp., t. 
2959. 

Scytonema ctiistaceunif Ag. Sjst., p. 39 (fide, spec, in Herb, 
Hook,), 

On rocks. Winter. 

" Forms a fnistulose areolated olive brown crust upon the wet per- 
pendicular surface of limestone rocks, to which it adheres so slightly as 
to be very readily detached. The plants are densely crowded in little 
hemispherical masses, which, together, produce the peculiar areolated 
appearance of the crust. Each sepai-ate plant consists of a single fila- 
ment at the base, which is from 1-4 or even more times tri- or tetra- 
cholomously branched, and thus a furticose habit is given to the species. 
Each branch has a connecting cell at its base, and sometimes one also at 
about the middle of its length. The very thick cai'tilaginous sheaths are 
of a pale brown colour towards the base of the plant but darker upwards, 
except at the apices, which are frequently nearly colovrless. The 
endochrome is of a dull green colour, extremely narrow, and indistinctly 
annulated ; towards the ends of the filaments, however, it becomes 
much wider and slightly moniliform." 

There is in the Kew Herbarium (Herb, Hookerianum) a specimen of 
Scytamma ciuttaeeum^ Ag., received from that authoi ity himself — the 
name written by him, which iscleurW identical with Thwaites's plant, but 
it could not consistently be united either with Scytonema or Stigoneinat 
hence we have retained the name applied to it by Thwaites and placed 
it here, subject to further investigation, its immediate allies being at 
present doubtful. 

Plate CXI I. fig. 2. petronema fruticulosum after Thwaites; fig. 8, 
Scytonema cruataceum X '^^i from authentic specimen received from 
Aj^dh. 

Sub-Tribe II. T&ZCHOPHO&EJB. Filamentt tapering at the top 

into a hyaline liair. 

Family IV. CALOTRICHB^. 

Filaments free, or agglutinated into a definite thallus, ter- 
minating at the apex in a delicate hair-like extremity. Hetero- 
cysts normally present, scattered, or basal. 

Gknus 113. CALOTKaZZ. Ag, (1824.) 

Trichomes rather rigid, straight, attached, often fasciculate ; 
growing in small tufts, or forming a turf of indefinite extent. 
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C»lothTix OnlnlMM. Thur. Ann. Bd. Nat. 

Fomiiiip n pulvinsto straliim, as much as two lines in tbick- 
ni'SR, dark brown, lubricous, opaque; trichomeH elongated, 
brniiclied, of iicarlj <'qual lliicknes!i, cuspidate at the apex or 
olitiise, diNtiiictI; articulate, here and there monilirorm ; sh^aiha 
thick, lamellose. golden brown, from Ihe base to above the 
middle CTen, apical portion more or lees dividing in fibrous 
lamcllte. 

RiZE. Tricliomes with sheath ■01-'012 mm., without sbeath 
■Oy4--OOC mm. 

Kirch. Alg. Schles., p. 219. 

Sci/tonoma ctTrhoaum, Berk. Eng. Bot. ii., t. 2920. 

C(vnocole«a cirrhostis. Berk. Eng. Bot. ii., sub. t. 2940. 

Sckizosipkon cataracta. Nog. in Eutz. Tab. Phyc. ii., t. 52, 
f. 1. Rub. Alg. Eiir. ii., 235. 

On rocks and submerged stones. 

Although «e have seen no anthentic apecimen of Berkeley's C»fwam- 
Uut. the Bpt'cimciis from lien Lawurs. which we ha«e referred as aboTa, 
appear to as to belong to tlio same epcciea, ae far as can be judged in tbe 
absence of " 



Plate CXIU. ftV. 1. Portion of irichome X *>•>; *. amall fragment 
magnified with aheath from Eng. Bot. t. 2020 ; i*, cells of trichome tne 
from the ghcath. 

Calottuix Dillwynl. [Ilnfs. A Iff) 

Fliicci.l. Mulsh frro.'n or brown, tri.hoiiics usnallj cohering in 
|iiiirs, slii.;ilhs lii,Mi,s|,i,;ii„iis. ,.Nc,|.t [owiirds the base, joints 
Hl".nt hair .IS k.iiL' as th.^Jr -liat.iclrr. I:<>1rr.icv>ls i.t the buse of 

th.. blanch,-- .>va(.-,.r,..n,Uil,.. 

Si/K. 'IVirh. ■-- ■iiM,',--(iu(; „m,., with >healbK ■iiil,^--ni mm. 

l>,-m.;,cm:, Ihlhr.,,,,,. Unk. I'l,!;. I!..t. ii., Supp.. t. 2;t.%H. 
'j:j.i/.,.ll,n.y lhlhr.i,„. Ha--. AI-, J l-J, t. lis. f. 4-5. 
M:,;;.ro!,i,.^ Dillo-y,,;. Mmw Man. Mill. 
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plant, and iha apper portion towacda tbe base, and each parallel aad 
coherent with the olhor, Bnd not Uinally BepanitinK until another dislo- 
cation has taken place in tbe endochrome ot one of tbem. so that the 
filameniB coheri^ mostlj in pairs throQKhout the plant, though Bome- 
timca funr or more Glameiite art! cotieront »ithin one common sheath. 
The apparent branch (which is realij a portion of the original filament) 
always extendi bejond the GlBmeot from wbicb it appenra (o be 
gi?en off."' 

The dried Bpeoimens, which alone we have Been, are inanfficient to 
determine the true relationahip of tbie plant, hence, as well as the next* 
their position mngt be accepted as proTigional. 

Flatf CSIII.Ji'j. J. a, natHinl siie ; b. portion enlarged; c. d, e, 
trichoiiies X 400 dinm. ; c and rf, after Berkeley. 



CUoUuix (T) StnithU. (Dari. in Eng. Bat.) 

Filaments red, creeping, branched, contained, with their 
ramifications, within a tungh, more or less permanent sheotl], 
which bnists irregularly, tiidochrome annnlatcd, very Blender, 
gteen, joints about as broail as long. 

Size. Not stated. 

Canocoleui SmiikH, Berk. Eng. Bot. t. 2940. 

On moors. 

" Forming a red rugose mat of interlacing Ibreade on bc^g; soil, 
where it is rerj conspicnous. but from which it is separated with diffi- 
culty (in acconnt uC the roots and fibres of heath and moss to wbicb it 
adheres. 

"TbreaSg elongated, branched laterally and acutely, their outer coat 
being cartilaginoQB, within which fresh branches are generated and creep 
within it till it is ruptured, when their free agiiees repeat the same 
phenomena. Occm^ionully some of the mmnll burst through the sheath 
at the base in pairs, ns in genuine tkylunemala. Endoi*brome very 
slender, green, the articulations about as bruad as long." — M. J. li. 

OenusIH. KITTTLAKIA. Roth. (1S24.) 
Frond having a tendency to an henii^phterical or bladdery 
form. FilaDiciits agglutinated by a more or less firm mucilage, 
exhibiting a disposition to radiate from the base of the frond. 
Frond usually with a nell-defiued outline. Heterocysts basal 
(placed at tbe bas« of the principal filaments and branclilets), 
Ramiheations prodiicfil by tlie Irnimvcrsu divisitm of tlir 
tricbomes, the upjuT part of ^which detaclii-s ilnulf and becomes 
a lateral brauchlet. while thi* lower part, extending ilsoU by the 
side of the old tip. makes a nuir extremity siuiilur to lh« flrkt. 
Tricbomes never prudueJiig any spores. 
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KlTnlfttlft ■chlnatm. (EngUth Botany.) 

Globose, very uiinut*, dark coloured, compnct. Tlireads 
fastigiate, atteniiateil upvards to the apex, claselj cohering, 
articulateJ, heteroejsta basal, globoBe, Sheaths very narrow, 
almoBt inconsiiiciious. 

SizB. Trichomes 007 mm, at base, -25 mm. long. 
■ Cliatopkora puncii/oitnh, Kutz. Tab. Phyc. iii., p. 4, t. 18, f. 
2. Babh. Aig. Eiir. iii., 386. 

Echindia arliculata, Eiig. Fl. v., p. 398. Eng. Bot. ii., t, 
2655. HarT. Man. 187. 

Confert-a echinata, Etig. Bot. i., t. 1378. 

Conferva echinulata, Gray. Arr. i,, 310. 

la lakes, ponds, &c. 

This miniito gpecieg, which was first dewribed and flgnrpd in '■ Engliih 
Botanf," appears to have been nnliDOKn on [he Cotitincut. We ban 
rpceired it friim Bevoral localities beside the original one ut ElloHniero. 
11 is one of tho Al^a) nbicb are aeEociated irith the pheuotaenon called 
" Breaking iif the niercs." thus aDuded to bj Profeaaor Dickie in his 
" Botanists' Guide" <p. 310) ;— " For some jears eicnreiona were made 
witb the Btudenta of my botanical class to a locb on (he ei tale u! PaikliiU, 
abunt foar miles nt^rlh-west from Aberdeen. The sheet of water ia 
question is aUint a qaarter of a mile in its greatest length ; on aJmoat all 
Bides it is Borronnded by extcnHire depoaits of pest, ^ith the salabls 
matter of which a great proportion of the wat«r paasing into the looh ia 
imprLKnnlod. The locniity ivns Rynernlli- visited in (he beginning of 
July ; ni,Iliiiii.'puil"-iilnili'"l <■'■•'■•■>•<•'■•• ..Iimvi^.I (ill the BUmmerof 1846, 

f.o.11 I :.Miliii.|.l^Llii.f:irili.cl. ■! ■■ . . ■!, ■ I. ■,■,■, liDtidiiinraitreretit 



thiit tliL-'j.ii''. i.L ■ JL ". M'l ;n L'^".'; ;ilj;f Li.iLi, 1 ■■..'. II. hi -life. ..■^ut Jlunlnria ; 

aiiv'Bp.>ciiB .l,,..rvih<.il in ivoik's lo wljicli 1 Imii access. Specimens were 
eeut to the lt<-v. M. J. U-nkcicy : he jiiforniod me tiiut the ]>laiit I'cloiiged 
1(1 the Kelilli iiieiilii.iii'ii, iiiiti iljikil It lu be Jiiiiilari'l <x/li'.ulllla, Eng. 
l<<it. Alcitig iviili i', 1'iit :n wit i.r]iii11 ipiiinliiy, I also found another 
pinm. Tr>ch:n,w.'j!---, - V ■ ■ 
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of the two plants at other periods of the season. Other two lochs in the 
vicinity did not contain the plants alluded to.'* 

As these pages are being printed (July, 1884-,) this alga has been sent 
us from a large pond between Haslemere and Farnbaui, rendering the 
water quite opaque, described as ** like a mixture of pea soup and 
water." See also Bornet and Flahault, *' Sur da determination des 
Rivulaires, &c.," in "Bulletin de la Socioto Botanique de France," 
t. xxri., p. 76 (1884). 

Plate CXIV. fig. 2. a, natural size ; h, cluster magnified ; c, triohomes 
X 400 diam. 

Rivularia calcarea. Eng, Bot ii. ed., t. 1799. 

Heniispheerical, gregarious, confluent in a very hard raamil- 
lose incrusting blue-green or brownish stratum, internally re- 
j)eatedly zoned, zones of a darker green, trichomes rather thick, 
[ale blue green, slightly flexuous, distinctly articulate, ending 
at the apL'X in a colourless hyaUne point ; sheaths narrow, 
colourless or brownish at the base; heterocysts globose, lower 
joints of the trichomes equal in lengtii to their diameter. 

Size. Trichomes '006 mm. diam. 

Eng. Fl. v., 392. Harv. Man. 150. 

Ainactis calcarea, Kutz. Tab. Phyc. ii., t. 63, f. 11. 

Lithonema calcarettf Hass. Alg. 265, t. 65, f. 2. 

Zonotrichia calcavea, Rabh. Alg. Eur. ii., 213. 

Linckia dura, a calcarea, Grev. Fl. Edin. 322. 

On rocks and stones in streams. 

Plate CXVI. fig. 3. a, section natai*al size ; h, portion with trichomes 
X 400 diam. 

RiTularia duia. Kutz. 

About the size of a mustard seed, rather hard, dark bluish- 
green, becoming brownish or brackish ; trichomes aeruginouR, 
variable in the same ihallus, some thin and inarticulate, others 
thicker, articulate and torulose, all with distinct sheaths, 
lengthened at the apex into a colourless flexuous inarticulated 
thread ; lower joints as long as broad, or nearly so, upper ones 
longer, all granulated ; sheath colourless, or yellowish ; hetero- 
cysts rounded, oblong. 

8izE. Trichomes •008-*009 mm. diam. at the base. 

Limnactis duray Kutz. Tab. Phyc. ii., t. 64, f. 1. Rabh. Alg. 
Eur. ii., 211. 

Rividaria radians^ var. durOj Kirch. Alg. Schles. p. 223, 

Attached to aquatic plants, especially Chava, 

Plate CXV.fi^j. 2. a, natural size , b, section enlarged} <;, triohomes 
X 400 diam. 
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RiTularia granulifera. Carmichael MS8. 

Frond large, convex, becoming hollow underneath, flesbj, 
lubricous, brownish olive, often including strong particles. 

Size. Trichomes '006 ram. diam. at the base. 

Harvey in Eng. Flor. v., 393. Harv. Man. 151. Hass. Alg. 
363, t. 05, f. 1, 4. 

On cliffs exposed to the trickling of water. 

" Fronds from a line to half an inch in diameter, of ten conflaent, ooo- 
vex, and at length concave underneath, fleshy, dusky olive-g^reen, and 
extremely slippery. Filaments rather thick, repeatedly diohotomoiiB." 
— Carm. 

Plate CXy. Jig. 1. Trichomes, from an original and anthentio speoi- 
meu, X 400 diam. 

Uncertain Species. 

RiTulaiia botryoides. Carmichael MSS. 

Fronds minute, aggregated, roundish, wrinkled, fermgiuous, 
cartilaginous. Trichomes dichotoraous. 
Size. Not stated. 
Harvey in Eng. Flor. v., 392. Harv. Man. 150. 

In streamlets, attached to rocks and stones. 

** Fronds about a lino in diameter, hemisphj^nrical, wrinkled and carti- 
laginous, scattore'l. or rniining toi^^ether like a Inmch of grapes. Tri- 
chonies coheriug tiniilv, ohficurclv Btriatod, dichotouious. Colour when 
fre;sh, black, on dning. darkly fcnn'jinoiis.'' — ('arm. 

We liave seen no specinion, and tliLi'L-frtrc can add notliing to the 
above descripti<jn. 

Rivularia Crustacea, ('armuhdcl MSS. 

Crust very thin, widely sju-cadiiiLr, filaiiieiits attenuated at the 
base, fastigiately brancbed ahuve tlie nii(Mb', olive green. 
llarvev, Knir. Fb)ra v., iV.Kj. Harv. M:in. 151. 
JAtJioiti inu criistitrtiiin^ l[a-<>. Alu. 2<>'>, t. lb"), f. 1^. 

On rucks exj>osed to llie spray ot' ea^ca(b^s. 

" Crusl of no di'lenniiial e cxO'iit, cxr rciiiily, t liin ;nul >liiny, l>lack. 
Filatneiii rt onc-fniirtli of a lint^ in leiiu'th, aiicniiatcd at the bas<\ fasti- 
giately branched abitve (he nii«ld!'', nt" an t»li\e-L,T('en cclour. ' — ('ar))i. 



Ckm-. 115. ISACTIS. TJiur. ds::..) 

Siniibir to Riruhiri<i , iVoni wbieli it dilV<'i> in tbe fV(»nd being 
flattened, and in tbe libnnents being erect and {uirallel, and not 
radiating. 
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ZsActis plana. Thur. Notes Alg. ii., p, 165. 

Frond crustaceous, plane, suborbicular or confluent, from 1 in. 
to 2 feet, dull green, darker in the centre, lubricous, gelatinous. 
Trichomes erect, parallel, sheaths hyaline. 

Size. Trichomes -008 mm. diam. 

Born, and Thur. Notes Algol, ii., p. 165, t. 40, figs. 1-4. 

Rivulana plana, Harv. Man. 152. 

Dasyactia plana, Kutz. Tab. Phyc. ii., t. 73, f. 1. 

Mastigonenia plana, Rab. Alg. Eur. ii., 226. 

Parasitic on Enteromorpha and other Algae, chiefly in salt or 
brackish water, or on rocks by the sea. 

Chieflj marine, bat rarely on Enteromorpha, in eBtoaries and brackish 
ditches. 

Plate CXlV.fig, 1. Trichomes X 350 diam.— after Bomet and Thuret. 

Qenus 116. GLOIOTaiCHIA. Ag. (1842.) 
Trichomes pseudo-ramose, distinctly vaginate, sheaths broad, 
often saccate at the base, transversely plicate. Spores originat- 
ing in the lower part of the trichome. 

Gloiotxichia natana. Thur, Ann. Sou Nat. 175, 377. 

Globose or angular, tuberculose, variable in size and form, 
green, becoming brownish, trichomes straight, torulose, flexuous 
and hyaline above ; lower joints more or less compressed. Sheath 
broad, here and there constricted, colourless or yellowish. Spores 
oblong, cylindrical, heterocysts subglobose. 

Size. Trichomes 'Ol'-l^ mm. at base, with sheath ; -03 mm. 
diam. Spores '018 mm., and upwards, diam., several times 
as long. 

Rivularia gigantea, Fischer Nost., ^g. 6. 

Rivularia anguloaa, Kutz. Tab. Phyc. ii., t. 67, f. 2. Eng. 
Bot. t. 2551. Hass. Alg. 264, t. 60, f. 1-4. Eng. Fl. v., 894. 
Uarv. Man. 153. 

Gloiotrichia angalona, J. Ag. Alg. Med. 8. Rabh. Alg. Eur. 
i., 201. Jeiiner, Tunb. Wells, 190. 

Gloiotnchia Bonjana, Kutz. Tab. Phyc. ii., t. 68, f. 2. Rabh. 
Alg. Eur. i., 201. Ralfs. Alg. Exs., 21. 

Gloiotrichia gigantea, Rabh. Alg. Eur. ii., 201. 

Rivularia pruniformis^ Purt. Midi. Fl. ii., 617. 

Ri^laria natans, Gray Arr. i., 285. 

Tremella utriculata, Huds. Ang. 564. 

In ditches, ponds, <&c. 

Plate CXVl. fig, 1. Trichomes x 400 diam. a, homogonat '^* 
X 400 diam. 
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OlolotrichU pUnm. Thur. Aiut. det Sei. JVal. 1876, 377. 

Of the eize and form of a pea, sometimes as Inrge as & cherry, 
Boft, even, or a little warted, dark olive-green, or brownish, tri- 
chomes elongated; the lower part blue-green, distinctly articu- 
lated, the npper part Betiform, colourleBS, and indistinctly arti- 
culated, lower joints about equal in length and breadth, here 
and there somewhat swollen ; heterocysts globose or subglobose. 

Size. Trichomes -01-012 mm. diam. at base. Spares -01- 
■012 mm. diam., of variable length. 

Kirch. Alg. Schles. 222. 

Rivutaria pimm, Ag. Syet., p. 25. Rabh. Alg. Enr. i. 206. 
Berk. Glean, t, 11. f. 2. Eng. Fl. y., 392. Harv. Man. 150- 
Mack. Hib. 235. 

Linkia dura, Grcv. Fl. Ed. 322. Johnst. Fl. Berw. ii., 261. 

Pkysactis pisum, Kiitz. Tab. Phyc. ii., t. 60, f. a. 

In ponds, ditches, &c., adhering to aquatic plants. 

:b natural size; 6, trichomts of the same 

Class III. RHODOPHYCE^ (or Plorcdb^). 
Multicellular Algte, with terminal vegetation. Tliallus com- 
posed of a fieri es of cells, either singly or disposed in strata, 
which are naked or corticate, of variable fonu, mtiaibranaceoas, 

crnstftceous, filamentose, verlically branclicil, fasciculnte, folia- 
ccons, Ac. Cell conti;nts fcir the nioi-t part reddish, rarely 
olliirwisi' coloured, lieprodnitive orginis oftliree kind? very 
oft.ndi.po ■■ '- ■ ■ ■ 



F.\Mi[.Y 1. PORPIIYRACE.E. 

Thalliis itnicijiis-mcnibriiiiawo\i<, fuliiici'ona or filamontose, 
formed from a single stratum of cells, chielly purplish. A-.-ge- 
talion by division of colls in two or more directions. Propaga- 
tion by tetra spores. 

Ckkis 117. BAHGI&. r.,i,<jh. (ISld) 

Thalliis fihunetiti-us, terele or Ihittened, nearly plane, simple 
or branched, lor (he nio:vt pnrl purplish, bibrico^e, fornied from 
ft single s^eries of colls. CII membrane thick, cKmrless, some- 
times lauirlloM-. SIulti].lirati.iii by the rep.-iited division of the 
cell-contents in nil direclieiis. 
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Bangia atro-purpoxea. (Dillw.) Ag. Sysi. p. 76. 

Forming lax purple tufts ; threads abbreviated, scarcely ex- 
ceeding an inch long, simple, varying in thickness according to 
age, joints nearly equal in length to their diameter, or one-third 
as long, more or less constricted at the joints. 

Size. Filaments 'OS-'Oe mm. diam. Cells "01 mm. long. 

Rabh. Alg. Eur. i., 398. Eng. Bot. ii., t. 2413. 
Conferva atro-purpurea^ Dillw. Conf., t. 103. Eng. Bot. i., t. 
2085. 

Girardia fusco-purpurea, p. Gray Arr. i., 287. 

Attached to wood and stones in streams. 

In his most recent work Agardh advocates the removal of this genaa 
to the Ulvace^e^ on accoont of the absence of genaine tetraspores. 

PlcUe CXVIL Jig, 1. a, portion of toft, natural size ; (, portions of 
threads X 400 diam. 



Family II. CHANTRANSIACE^. 

Forming dwarf pulvinate tufts, of a purplish -violet or steel- 
blue colour. Thallus filamentous. Threads articulate, formed 
of a single series of cells, branched, straight, naked, fasciculately 
branched above, joints cylindrical. Propagation by immovable 
spores formed at the tips of the branchlets. Tetraspores rarely 
observed. 

Genus 118. CBAHTRAIISIA. Fries. (1825.) 

The only genus in the family, with the same characters as 
given above. 

Chantransia Tiolacea. Kutz, Tab, Phye, v. t, 44,/. 2. 

Tufts bright violet, scarcely exceeding a line broad, pulvi- 
nately rounded, threads straight, branches becoming erect, 
radiately disposed ; joints 3-6 times as long as broad, the apical 
joints rather obtuse. 

Size. Cells •008--009 mm. diam. 

Rabh. Alg. Eur. iii., 402. Kirch. Alg. Schles. 47. 
Parasitic on Lemanea, Cladophova^ and aquatic mosses. 

Plate CXnu, fig. 1. a, taft natural size ; b, portions of filaments X 
300 diam. 
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ChMitxMuU BanuBBl. (AXt.) Kut:. Phyr. Germ. 230. 

C(c«pitose, pale roBf-purple, three lines loni; ; tlireads and 
brRnchps whip-like, straight, brancfalets ^preai'in^, tlien serend- 
iug, joints 3-6 times as long as broad, the iinal joints cuspidate, 
or rarely piliTerona. 

Size. Cells ■009.-002 mm. diam. 

Halfs. Ann. Nat. Hist. 1851, p. 403. Hnbii. Alg. Eor. iii., 
402. Kirch. Alg. Schles. 46. Kutz. Tab. Tliyc. v., 43, f. i. 

TrenttpohUa piikhella (Ag.) Eng. Fl. v., .SW2. Eiig. Eot, ii.. 
t. 2.i33. HsfT. Man. p. 118. Johnst. Fl. DtTiv. ii., 242. 
Mack. Hib. 219. 

Confvva nana, Dillw. Conf. t. 30. Grav Arr. i. , 308. Eny. 
Bot. i., t. 2585. 

On aquatic plants in streams. 

" The tofts are dense, soft, and wooIIt, not gflnlinaiiii. nnd B«lber«bat 
impcrfcclly to paper; they aro often confloent, their colour ia reddiab, 
becoming tawny by age, and in drying. Filamcntn inucb brauobei), main 
branches elongate)), somewhat level-topped, f met if emaa bntrcbea lateral, 
nnmoronii, short, patent, much divided, cipgiilea at first oi-al or clarate, 
finnlly orbicalar, crowded in a corymbose maiiuer, inngtl;- Btnlked. 
Joints of atem 3-5 timas as long BH broad, tlio^c of (ertile linuii^hefl 
shorter. Differs from C cha^^^ea in ooloor, and in iia ahurter joints and 
more patent ramuli." — Haifa. 

Plate CXFIII. fig. 2. Portion of filament X 300 diam. 

Ohanttansta chalTbea. (Lf/ngb.) Kviz. Pkf-:. tfm. S29. 

Cicspitose, Kteel-l)lue. abnnt an inch long. Threads radiately 
disposed, adpres.'icd, hrnciclics str.iiglit, joints three lo bIx times 
nn iiiMu' ns liroad, spiires collected in a racemose manner on lateral 
branch lets. 

Size. C.-lls ■0I--Ii1 1 mm. diam. 

Ral^. Aim. Nal. Hist. 18r.l, p. &<n. Erit. Alga; Ess. Ko. 
11. liabh. Alg. Iviir. iii., 1112. 

CwU'i-ni rlri/i/fi.-j, Dillw. Ciilif. t. 01. 

Coitffrv'i r,.n/,„ho.'.i, Eiig. B..t. i., t. I fifiG, f. 1. 

Tr,i,l.'j",h/ia ror-zmh/mi, Kng. Dot. ii., t. 25^1. 

Tni.i.p-lill- i>'iM,.Ua, fi, ckalyb,-u, Kiig. Fl. v., 382. Harv, 
Mnn. 11.S. M;k-. Hib. 2111. 

Trnil, fnhli., cl'.<h/l,.:,, ,Ji,linst. Fl. BerM". ii.. 213. 

E,-I„rari.<i.i rhih/l-oix. Gmv Ait. i., 322. 
T<;i,l(,'uhlitt imkkdta. Ha-,-. Alg. 73, 1. 8, f. 2. 
Rivulets, naterfalls, ami on watcr-ivlicels. 
■■ Plnnt k\ly tiift.^d. of nn inky e..lour, more i>rlrpslM.Bed with green. 
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Chantr&nsia pygniAa. Kutz, Phy. Oen. 285. 

Tufts rounded, about a line in diameter, dingy greenish, be- 
coming reddish, violet, or steel-blue when dry ; threads proceed- 
ing from a common centre, branched upwards in a somewhat 
fasciculate manner, branches erect, parallel, rather adpressed ; 
joints 2-3 times as long as broad, apical joints obtuse ; fascicles 
lateral or terminal. 

Size. Cells -Oll-'OH mm. diam. 

Rabh. Alg. Eur. iii., 403. Kirch. Alg. Schles. 47. Kutz. 
Tab. Phyc. v., t. 45, f. 2. 

In streams and springs. 

Plate CXIX, jig, 2. a, tnf ts natural size ; 6, portions of filaments > 
300 diam. 

Chantr&nsia inTestiens. Lenoi^iand. in Kutz. Sp. 431. 

Parasitic, rose-red, much branched, joints many times longer 
than broad, spores solitary or in pairs, lateral and terminal, 
clavate or obovate. 

Size. Cells -006 mm. diam. 

Ralfs. Ann. Nat. Hist. 1851, p. 303. Ralfs. Brit. Alg. Exs. 
No. 12. Kutz. Tab. Phyc. v., t. 45, f. 4. 

Batrachospet-mum nibrum, Hass. Alg. 113, t. 15, f. 2-3. 

On Batrachospermum moniliforme and B, atrum, 

** Plant bright red, at first appearing as a minute i-eddish stain, finally 
clothing the invested plant with a continuous downy covering. Fila- 
mente creeping and interlacing at base, and surrounding the plant on 
which it grows, much branched. Branches not attenuated, alternate, 
erect, elongated ; joints very long, often twelve times aa long as broad, 
and filled with pink, slightly granular endochrome. Capsules clavate or 
obovate, alternate or opposite, sometimes, though rarely, opposite a 
branch ; the terminal ones are more orbicular." — Rolfs. 

Plate CXIX, Jig, 1. Portions of filaments X 300 diam. 

Uncertain Species. 

Chantransia lootioa. Kutz, Tab, Phyc, v. t, 42. 

Ccespitose, about an inch long, steel blue ; threads sparingly 
branched, branches rather elongated, and, as well as the 
branches, somewhat di?ergent ; joints 2-3 times as long as 
broad. 

8izE. Cells about *009-'01 mm. diam. 

Rabh. Alg. Eur. iii. 402. 

On old immersed wood. 

We have no knowledge of this species. The figure \% reproduced from 
that of Kutzing. 

Plate CX^II, fig, 2. Portion of thread X 300 diam. After Kataing. 



286 BBoDOpmrcBX. 

OluntiMtBlit oompMta. itat/s. Ann. Nat. llUt. 1S6I, p. 301. 

Plfint minute, hemispherical, inky-green, firm ; lilainente 
mach branched. Joints tnice aa long as broad, branches erecto- 

patent. 

Size. Not stated. 

On aquatic plants. 

" It forma very minnte hemispherical tnfts or fronds of a dork colacr. 
and Tery much reeemblua a Riialsj-ia in appearaow ; the frands are so 
firm BB to require coiiBiderablo preaaara id order to eoparate the fila- 
mentfl for microscopio eiamination, Filamentt comparatiTclj' alonl, 
rigid, niocb branched at the baae. horizontal and ititeriai-ing. Branches 
crowded, credo-patent; jointa about twice aa long as brond, bat tbe 
tower ones frequently shorter. Cnpsulea orbicnlsr. numcrons, lateral, 
aristnf^from all parta of ibo plant, and □snail; on short Eiiilks. Di&en 
from C. chatybea in its compa^^t, firm habit ; moru ccondi>d brscchefl, 
shorter joioia nod more scattered capsules. "—£0^/9. 

Probably this is C. pygmma, but we have aeen hu specimen. 



Familt m.— batraohospeeme^. 

Di«ecions alga;. Thslhis filamentous, articulate, branched, 
violet, or violet-purple or bluish-green, covered with mucoas ; 
primarj filament and branches composed of a single oentral 
scries of cells, and numerous external parallel continuons or in- 

terriipteii socoiulary >cii*'s-, .■itlu'i- luroislieil wiili globoselj or 
Kiil)yl(ilios,>ly a.ii-^.iy uiin-lobiilu hifts, ..f iqually distant verti- 
cillate fasri.les cf Lranclu's, or everyivlien- iK^nsely covered with 
simple or forknl Iraiicli.-s. Vei;.>l;U ion l,.inni.;il. 

GtNi's. II n. BATR&CHOSFERinuni. ll-lh. (It-Oil.) 

Tli.ill.)s UKmiliforni, ..,„Lim.,..,i ..f 11 .M,n|,l.- s,.ri.. of medullary 

cclls, ai.a a corlitiJ ti,,v>-.,,ry y-.u-.xXM ..,.ii,-=, ,-l.,ll.,..l ivitl, ,„b- 

gloliosely cluM.Tiil fii-L-iol.s ui U-xa^\,.:-. «),i,h laller are sonie- 
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upon the upper ends of peculiar ovato cells, also filled with a colourless 
protoplasm. Most frequently there is a single antheridium to the basal 
cell, sometimes two ; the latter number appears never to be exceeded. 
When matured the antheridia open, and allow their contents to escape in 
the form of roundish or flattened bodies, which never, as far as known, 
acquire cilia, and have, therefore, no power of spontaneoas motion. 
These bodies, which are believed to be spermcUozoidSf are unprovided 
with anything like an external membrane, and are composed of proto- 
plasm identical with that in the antheridium. While these changes are 
occurring, certain cells in other localities are being transformed into 
female organs, to which the name of Trichogonia is applied. These are 
borne upon cells similar to those supporting the antheridia. At first they 
are not markedly different from the other cells, but soon undergo a very 
rapid growth. This is not, however, regular, and is not partaken of by 
a band of tissue about one-third way from the basal end, so that at last 
a long somewhat flask-shaped cell is produced, with a very marked con. 
traction at the point indicated, separating it into two portions. The 
wall of this cell is thin, but very distinct, and the cavity is filled with a 
homogeneous or very sparsely granular protoplasm, which is continuous 
through the narrow neck -like portion. After a time there appear one or 
more large irregular vacuoles, with actively moving corpuscles in 
them, and at the same time the neck appears to be stopped with a slimy 
substance. Careful examination with reagents shows that this is a cel- 
lulose, and that it does not completely block the passage way through 
the isthmus. At this time there appear lying upon the free end of the 
trichogonia globular or flattened bodies, without external membrane, 
corresponding in all respects with those already described as being pro- 
duced in the antheridia. The end of the trichogonium generally enlarges 
at this periodjnto a sort of roundish knob, and by and bye the end wall 
between this and one of these globules becomes absorbed, so that there 
is a free communication between the two. Whilst this is going on the 
globule acquires a thin delicate coat, and there appears in it a vacuole 
similar to those pre-existing in the trichogonium. 

" The first result of this impregnation of the trichogonium is the de- 
posit of new cellulose, and the complete blocking up of the passage way 
through the isthmus or narrowed portion. Already before the fecunda- 
tion the upper cells of the branches supporting the trichogonia have pro- 
duced numerous branchlets, which, growing upwards, more or less com- 
pletely cover that organ. After impregnation the cells near to the 
trichogonium become much |arger and broader, their vacuoles disappear, 
and are replaced by a dense granular dark greenish-brown protoplasm. 

These cells now show a great activity in the production of numerous 
branches in the usual way ; but it is the upper two alone which, with the 
trichogonium that they support, are concerned in the formation of the 
fruit glomernles. These put out all over their surface an immense num- 
ber of protrusions, which soon, in the ordinary way, become the parents 
of as many twigs or branchlets, which, growing and branching precisely 
as do the vegetative branches, soon become excessively crowded. The 
base of the trichogonium participates also in the production of branches, 
and at last a dense ball is formed of pseudo-parenchymatous tissue by 
the forced adhesion of the crowded twigs. The central cells of the 
glomerule thus formed are very large and bladder-like. The outer part 
of the ball is composed of innumerable radiating rows of small cells, the 
end cell of each branch being roundish so as to present a convex external 
face. 

*' At maturity these cells open and allow their contents to escape as 
round masses, which appear to have no membrane, but begin at once to 
grow and secrete cellulose. Their after history has not been made out 



28s KHODOPHTCKf. 

with abBolnte certainty, bat they are betferad to liirectly derelop tbn new 
p\».nt."—Wood'i Frah Water Alga of U.3., p. :'I8. 

It is snmewhat uncertaia wliBt ghodld oonstiLntp tho Umitd of spei^ie* 
ID thia KBnua, bo tbat, with the exception of B. ainiin, ^n bave oot de- 
parted from the moat generally accepted «oriea, ftlilir)iiijh we fail to dis- 
tin^niab more decided apeclllc characters to sepurali^ B. voffunt from B~ 
manili/orme tbaii can be tonnd betweea, ao-caUcii. varieftei of theas 

B*ti»choap«mnm monUtfinm*. BotA. Cat. Bof. in., IGO. 

From one inch to b foot in length, clotheil witli a more or ]eea 
firm gelatinous mucous, violet-brownish, re.|Jish-bri>wn, purple, 
or bliiish.grecn, vaguely and profnsely hrjiiic][L'tJ, joints of the 
brunches similar, oblong or clarate, outer uin-n -lonitilirnes geti- 
gerous, inteniodca naked, or furnished iritli et^alU'rod accessorjr 
hranches. 

Size. Cellules ■02-022 x -01 mm. 

Eabh. Alg. Eur. iii., 405. Kirch. Alg. Schles. 45. 'Eng. Fl. 
T. 388. Jcnner, Tunb. Wells, 176. Eng. Bot. ii.. t. 2542. 
Harv. Man. 119. Johnst. Fl.Berw.ii., 257. Mack. Hib. 221. 
Hass. Alg. p. 109. Hook. Fl. Scot, ii., 77. Graj Arr. i., 330. 
Vanch. Conf. 112, 1. 1, f. 5 ; t. xi, f. 4. 

Conferva gelatinona, Dillw. Conf. t. 32. Relh. Cant. Sapp. 
21. Hnll Br. Fl. 382. Eng. Bot. i., t. 689. Huds. Ang. ii., 
597. With. Arr.i?., 134. Lightf. Fl. Scot. 986. Bibth. Ox. 
337. Abbot. Bodf. 275. 

Conferva fonltiia no'lona upermatig ranarim, Ray Syn. 62. 
Dill. Must: 3(1, t, 7. f. 1-2-HJ. 

Ittilradmspuniia linliUmhi int,iiili/hrm!'i, Borv. Ann. des Mtis. 

XX., t, :!», r. 1. 

In Mtroiiuis anil ditcln'S. 



,ar. setigeium. IlaM. Ahj.r Kx>. S,'. S.-,4. 

The cxtn'niiti.'s of the monilif.n-m l.iauclilots attenuated into 
a l.n:g sclil'iirui tlLrpail. 

f^i/R. C/lls ■(I2--Ui>lx 'OI nun. 

tar. pnlchenimutn. Bfnj. Ann. ihs. Mm.p.V^ 

About f.iiir iiiche.* Ions, vi..lot or pnriJo. (lie srclatinoiLS in- 
vestnicru Irss .lov,.Io],od. llrandi.-^ ,l.,.iL.-atnl, i>h<irl^ lalher 
dislaiit. .triohn-. «illi till' iiiKi-rri ol' llio luaiiclilcts almost con- 
Hm.nt, i.it.T-tilials].ao,.n..nilvi,nkr,i. 

Si;cK, ^■lliil.s-i>isx-ul--i)l:' nun. 

Kireli. A1-. Sehh^s. -I.".. I.'ahh. Alu'. Enr, iii., 10J>. 

B.:lr«eWi-frmm„ piilrhnrimuU. ILi-s. Al.i;. Id'.l, t. 14, f. ]. 

Ji(itrachv.-i/<.riiia ludihtmda ptiklnniiii'i, Bury. lot. cit. 
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" The extreme elegance of form and of colour renders this Batracho^ 
spermum remarkable ; its stems are rather more branched than those of 
the variety confusum^ and less than those of B. moniliforme^ are from 2 
to 3^ inches long, slender, and of an intermediate diameter. The globales 
are perfectly sphajrical, distant apon the stems from each other the 
length of a ray, more approximate, flattened, but always distinct in the 
branches. Its colour is a clear grey, approaching to a most agreeable 
violet ; this last tint becomes dominant in drying, and passes sometimes 
to red."- -Hassall. 

Plate CXXI.Jig. a, portion of filament X 30 ; fig. h, smaller portion 
X 200. 

var, proliferam. Kutz. 

Stem and primary branches densely set with short accessory 
branchlets. 

Size. Cellules -018 X '01 mm. diam. 

Rabh. Alg. Eur. iii., 406. 

Batrachospermum proliferurriy Hass. Alg. 112, t. 68, f. 1. 

B. vionili forme y /3 proliferumy Carm. MSS. 

" Frond solitary, or in small clnsters, 1 or 2 inches long, irregularly 
branched, branches divaricate, curved, or flexnons, opaqae, and very 
dark coloured, beset with short ramnli, which issue oat from the joints 
among the whorls, of eccentric filaments, and are themselves beset with 
whorls. Colour grey. — Carmichael, 

Plate C2CXJI. Portion of filament X 200 diam., from original speci- 
men. 

var, confaBuni. Hoas, Alg, 105, t, 15, /. 1. 

For the most part bright violet, 2-8-4 inches long, and simi- 
larly expanded, densely involved in a gelatinons mucous, whorls 
approximate, with numerous interstitial ramuli irregularly dis- 
posed. 

Size. Cellules •02--022 x -01 mm. 

Rabh. Alg. iii., 405. Kirchn. Alg. Schles, 45. 

Batrachospermum confusximy Hass Alg. 105. 

Batrachospermum giganteum^ Kutz. Tab. Phyc. iii., t, 23. 

Batrachosperma ludihunda confusay Bory. Ann. des Mus. xx., 
t. 29, f. 3. 

*' Of all Batrachosperms this acquires the greatest dimensions. Its 
length is sometimes four inches and a half, its diameter equal often to 
that of the culms of grasses. Its branches appear also to be less obtuse 
than in the other varieties. The globules, or whorls, are so approximated 
and so large that they are often confounded together in such a manner 
as to be with difficulty distinguished in certain specimens which have the 
aspect of B. helmiutosum. The colour of the plant is of a mouse>g^y, 
agreeable by its transparency. The large stems approach a little upon 
yellow. These tints become of a beautiful violet by putrefaction. It is 
upon individuals of this variety that I made for the first time, twelve 
years ago, an experiment which ought to be known ; after having many 

2 8 
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times carried fi-om one localit}- to anotber stonsH bmring iDdiridaala oF 
tbia apeoies, which continued to prosper in spite of the oheiicc of habita- 
tion,! ateeped many of them in Inkewarm water, afterwards io bciiling-, 
and no part of the Balrachonperm appeared, nader the microscope, 
to have nndereone the glighteBt disorganiiation by tbe»f> iuimeraions, 
and certain HprijrH, replaced in (heir natiie place, continn^d to v^ti^tate 
after these experiments. I do not think that there eiiat othr-r vegetables 
which boiling water doea not immediately diaorfraniie, there ore not 
others that can resist temperaturea so opposite." — Bory. 

Plate CXXIII. Portion of filament X 200diam, 
tar. Boltonl. Cooke. 

This variety differs in the large size and very globose form 
of the joints of tlie whorls. The apices are very often setiform. 

Size. Cellules -025 x -02, or -022 x -018 mm. 

Thia yariety. fonnd by Mr Tbomaa Bolton, of Birminghnm, B<>emfl to 
differ anfficienilj to ho worlby of nolico aa a distinct Tacieiy. In colour 
it waa a beautiful grceo, with a tcndcocy to pass into bine in drying-. 

PlaU CXXI7. Portions ot a filament X 200 diam. 
mr. Btaguale. Ag. 

One or two inches long, blue or flteel-blue. Whorls of the 
stem confluent, of the branches distant. 

Rabh. Alg. Eur. iii., 40e. 

Biitrachospcrma liidibunila sUtgnalis, Bory. Ann. Mus, xx., 
p. A2. 

Biiiriichoniuimiim ttngiuih. Ilass. Alf,'. p l(l7. 

Cviifa-ni J(mta<,a nodv^.i, Ac, Dill. Muse. f. 41, 



:. tiiTu-h hinn.linl. :ilfL'rn.itHv form- 

;hr ].niKi|Ml lil^iiiirut^. WiiorLs of 

, H^i.s. Alir. Ill, t. 14, f. 2. 
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var, helmintosuni. Bori/ Ann. d. Mils. t. 29,/. 2. 

Filaments branched, pyramidal, naked below, branches simple, 
snbpinnate, acute whorls contiguous, compressed. 

Batvachospcinna helmintosa, Bory Ann. Mus. xx. p. 33. 
Batrachospevmum helmintosum, Hass. Alg. p. 105. 

** The stems of this beantifal species scarcely exceed 2 inches in length. 
They are fine, and denuded at their base, which appears yellow. 
Numerous branches proceed from it ; they are somewhat subulate, and 
diminish in length in such a way that they incline from the extremities 
of the plant, and give it a pyramidal appearance. The whorls are com- 
pressed, voluminous, horizontal, and so approximated that they cannot 
acquire the globular form ; they become confused, and form round the 
stems a continuous cylinder of mucosity. The diameter of this cylinder 
equals often that of the plume of a little bird. The branches are not less 
thick at their insertion. The colour of the plant is obscure, of a bluish 
and uncertain green." — Bory, 



var. bambusinum. Bory. Ann,d, Mus. i. 29, /. 1. 

Filaments sparingly branched, branches simple, cells much 
elongated, whorls minute, distant. 

Batrachospenna bambusina^ Bory Ann. Mus. xx. p. 32. 

Batrachospennum bombusinum (Bory). Hass. Alg. 103, t. 
13, f. 3. 

*' Its colour is of the most elegant green ; but if the specimens be not 
quickly prepared they very soon turn black upon the paper. From a 
principal filament, 2.4 inches long, proceed many long, slender, loose 
branches, simple, or having sometimes here and there scattered, very 
small branches, which are never divided. The articulations of the 
principal stem, and of the larger branches, are for the most part naked ; 
their point of contact is dilated in such a manner as to resemble the rods 
of bamboos. As to the whorls, they are rounded, smaller than those of 
the neighbouring species, composed of very compact branchlets. Their 
simple ramuli are likewise shorter than in the other Batrachosperras ; 
three or four rounded joints compose them ; the ciliform appendage 
which terminates them is remarkable. Some ramuli, shorter than those 
of the whorl, cover also the inferior part of the articulations, which have 
the appearance of reversed cones." — Bory. 



Batrachospermum vagum. (Roth,) Ag, Syst. 52. 

Vaguely branched, 1-3 inches long, brownish or bluish-green ; 
inferior internodes covered with a dense mass of branchlets, the 
superior naked, or nearly so, apical joints of the branchlets 
attenuated into a long bristle. 

Size. Cellules -025 x '012 mm. 

Rabh. Alg. Eur. iii., 406. Kirch. Alg. Schles. 46. Eng. 
Fl. V , 388. Eng. Bot. ii., 197. Harv. Man. 119. Hass. Alg. 
109, t. 63, f. 2. Kutz. Spec. 536. 

Batrachosperma turfosa, Bory Ann. des Mus. xx., t. 82, f. 1. 
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"In no other Conferva is Iho nomberof tlie GlametitB so ronBiderablo 
■■this. Their lotal diameter eqnala thatof thelar^teat li'ir^.-h^ir. TLejr 
divide in B»ery liiroction from a little disc, rtttnitj to iutimly, iibBerring 
remarltably well the dichotomons diapoBition in thsir tirni iliviyion, tbnir 
branches becomioK aabBequentl; ragae. Their total leii-t li oilenda even 
to four inches. 

" From their origin eTeo to their eitre mi tj these Glumenta aro clothed 
with microscopic branches, so impacted that the whorla am uut np|iarpnt 
in gcarcel; an; direction ; with a simple lens tliey aro not better dia. 
onvered, from which it might be enpposed that ona \\v,s obserriag- k 
Tkorea. It ia bnt towards the points of the branches that, bj- the nsaist- 
ance of a strong lens, they are at last diHtintcnislicd. ThtBe whorU are 
very closely approii mated, horizontal, compressed tlie one apon the 
other, and becoming so confnsed as to form aroDud the tilnment, wbiofa 
is preen or yellow, and very flexible, a continnons down, mucous to the 
toovh, sometimes very pale, more freqneotly of a very agreeable bluish 
watery green ; thie colour is. mureover, deep towards thi- point of tha 
branchee. As it (trows old the plant turns yellow, and is diacolonrBd." — 
Bory. 

var. kaiktophTluu. Bory. 

Beautiful blue-green, tliin, very much braiiclii'd, dictiototnoiiB, 
with the black Eetnceous base naketl, branches all equal, slender, 
thin, apex slightly incrasaated, whorls distinct. 

Size. CelluleB clavate, about -03 x -015 mm. 

Batradiosperma keratopkyta, Bory Ann. Mus. xx,, I. 31, f. 2. 

Batrachoepeniivm gim-orum, Eutz. Spec. 536, 

Habit, colonr, and ramiflcation of B. vagum, bat with (he whorla dia- 

PlaU CXXr. fi.j. a, porfiou of filament X 30 ; 6, portion X 200 
diani. 

BatrachOBpeimam atiam. }larf, Man, ll!l. 
Violet-cilnurfii wlieii nioist, d.iik brown, aluiosl black when 
dry, Vii-uoly and much l.iiiiiclie.t. reaching i inches, whorls 
iibbreviatcd, di.^^lnnt; iutorstitiiil brancblets very short, one or 



r ■ruiili. Wells 171;. H.is,s. Alp. lU, t. 16, f. 4. 

ny «ha. Dillw. Cuiif. t. 11. Hull I5r. Fl. 332. Huds. 

, ,'>'J7. Kny. Uut. i., t. 6'J(I. With, Arr. i»., \M. 



ISfitriiehoi'i't'rmim fh ^ rciim 
/Mi-'i'-liosi-eniiiim /ihniili/oi 
Mock. 111!,. 1'21. 

ii., 4('G. Kirch. Aig. treble 
Leiii'iiii'ii s-'t'V-« liiii-i- \i,i 


, Eug. liot. 
m,', V. diUis 

s. 4.1. 

1. dc llus, t. 


li., t. 2,')4;i. 

u'<; Eiig. Fl. T., 388. 

•yum, Uiddi, Alg. Kur. 


luslrcim. a. 


Ld ditclies. 







t X 30 ; i-, portion X 200 



BATRACHOBPBRMEiE. 293 

•* The articulations, or internodea, may be compared to reversed cones, 
the superior part or whorls being formed of a few short, simple subu- 
late filaments, which are not beaded ; in these filaments the colonring 
matter chietij resides, and it is amongst them that the glomerules are 
formed ; that portion of each articulation which is below the whorl is 
transparent, and beautifully exhibits the tubular and jointed structure 
of the layers which invest the primary cells in all the species of the 
genus Batj'achospei'mum ; from many of these tubes short branches are 
given oflf, which have almost the appearance of scales.'* — Hassall. 

var, Dillenii. Boj'y. Ann. de Mvs. xx., t. 22,/. 2. 

Filamonts dark brown, very thin, lower nodes remote, the 
interstices beset very densely with prominent cells, upper nodes 
crowded, brancblets very short, consisting of 3-4 cellules, ex- 
treme aj)ical nodes confluent. 

Size. Cellules 'Ol^imm. diam. 

Lemanea Dilltnii, Bory. Ann.de Mus. xx., 23. 

Batrachospermutn vagum, e. Dillenii^ Rabh. Alg. Eur. iii., 
407. 

Conferva fontana nodosa^ lubricOy nigt'is, Dill. Muse. t. 2, f. 
46. 

This is usually considered as a variety of B. ragumj but it seems more 
closely allied to B. atrum, if that be really a distinct species. 

Plate CXXVL fig, 2. Portion of filament X 200 diam. 

GENas 120. THO&EA. Bory, (1808.) 

Thallus filamentose, attenuated at the apex, branched, purple- 
brown, villose, mucous, with a solid central medullary stratum, 
surrounded by dichotomously divided branchlets. — Surun genre 
nouveau de la Cryptogamie aquattque, nomme Thorea, 

Thoxea xamosUsima. Bory Ann. Mus, xx. 127. 

From a hand's-breadth to a foot long, and rarely two feet, 
very much branched, about the thickness of a horsehair, dark- 
green, of a beautiful purple-violet when dry, ramelli spreading 
horizontally, long and short alternating, articulate, joints 1-3 
times as long as broad, or twice that length. 

Harv. Man. 120. Hass. Alg. 65, t. 16, f. 8-4. Rabh. Alg. 
Eur. iii. 

Batrachospermum htspidum, De Cand. Fl. Fr. ii., 60. 

Attached to wood, &c. Walton-on- Thames. 

plate CXXVIl, Jig, a. Small plant, nataral size ; b, ramnii and spore ) 
C) portioQ of filament X 400. 
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Family IV. LEMANEACE^. 

FluTJatile algie. TIibIIus developed from a confervoid pro- 
thallic filaDiL'tit, setaceous, almost einiple, hollow, noiloso, haviag 
an internal and a cortical Iftjer of cells. Polysporee numeroos, 
collected in branched moniliform Bories, germinating nithoat 

fertilization. 

Genus 121. KEHANEA. Bory. (180H.) 
The only genus in the family, with the same characters as above 
given. 

" The dilated portionB of the threads are loosely filled with the gpores, 
which arc produced within the frond. The aporeB are oval, thick-walled 
oells, joined toeether to form series which aVe very much branched, ao 
that from a central basal row t\iey rise as a complex hash-likf? mnss. The 
first step, according to WBCtmann. in their germinalion, connists in the 
elonROtion of the spore, and the projection of one end, which is soon ont 
off bj the fnrmatioD of a transTcree particioo. aod constitntos a new cell. 
This mnlliplication soon develops iiitoabranched contenoid lilatnenN A 
larfi^ noniber of these filaments nro t^iiemll; prodnced in one place at 
one time, and form a very apparent greenish larer. Finally, cerlain oella 
in branches of these fllanients swell op and become tot; nincb broader 
than their fellows, nndergoing, at the same time, division so rapidly that 
they become very short. By-and-bye they divide also in the dircetion 
of their breadth, so that, inBteod of a simple series of cells, there ariaea 
a componiid nms;'. This is the beginnlnK of the new frond. At first it 
is dopeii.loiii upon tlii.' parent tll^inient, bnt soi.n aoqiiireK ft ronl-like j.ro- 
cc>^« nt Ihi- \>n»; (ind .loviOot.s rapidiv int.. tlio cumplci cartiloginona 

Iiemanea fluviatilis. A;i. Spn: Ali. \i. p. 4. 



Silillil.', iir s|inni:gly br:iiii-li 


^■.1, S-4 indies lonj;, straight. 


nodiili's nitluT rcincitc, Villi nbrn 


il tlirw' vortieiilate papilla;. 


HizE. Spores -0-1 x -iil':! uim. 




Rnbli. Alg. Enr.ili,..lll. Kir< 


;b.AI-. Sclilcs. J3. Rug. FI.v.. 


p. 322. l]..ok. V\. Soil., ii.. SI, 


Kii-. D„t.ii.,t.21-.':l. .lentKT 


Timli. W.'lls ITIi. H:in-. .M:iii. 


ll;i. .Inin.st. Fl. lierw. ii.. 


aiC Mnck. llil.. L'L'O. <lr;iy .' 


Ut. i.. 2SS. ILis^. Atg. --i. 


L,mi»Viir<'i"lli>i^i. linrv .\ii)i. 


.1,. .Ma., ^x.. 1. 21.f. 2. 


Cfnf.n-.i ll.>n:>lilU, Dill. L'.'i 


iif. t. •I'.K llnll llr. Fl. ;Wl>. 


Em-. Hot. i.'.t. i7<;;l. Jin.is. J 


in- ii., r.:i7. With. Arr. ir.. 


134. Lijililf. n.Soit. U.S.-,. 




Voy:la-mlhu-iHl,h.< l„l.yia< ■■^d., 


f^.,,q.nMi,faa.,\)\\\. Mnsc. 39, 


' koilnlari,< jh.a-Ulia, (ufV. I' 


1. E.l. ;100. Fl. Devon, ii., 57. 


Attacln'il to storios, wooii, Ac. 


, in ^t^.n^ls. 
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'* From a cartilaginons disc, strongly applied to foreign bodies, proceed 
a great n amber of close filaments, elastic, of a brownish -green colour, 
and a little carved at the base, but thej become more pale and straight 
in the remainder of their length. These filaments are ordinarily from 4 
to 7 inches in length. Some are entirely simple, the others throw oat 
here and there branches, or divide towards the middle of their length. 
The internodes are oblong, from a line to a line and a half, cylindrical, 
and inflated at their points of contact. Their divisions are often bat little 
apparent, and disappear towards the base of the filaments, which appear 
oontinooas, cylindrical, and equal in diameter to a strong horse-bair. 
The surface of the filaments in old age is encrusted in such a manner as 
not to become recognizable either by its colour, which changes, or by the 
destruction of the internodes, which become confused and disappear." — 
Bory. 

Plate CXXVIIL fig. 1. Filaments natural size ; a, portion of fila- 
ment magnified ; b. section of same ; o, chains of spores x 200. 

Xiemanea to^^osa. {Roth.) Ag. Spec. ii. 4. 

Nearly simple, for the most part bent like a bow, 1-2 inches 
long, nodules approximate, papillae flattened, sometimes con- 
fluent or almost obsolete. 

Size. Spores -04- x •022--03 mm. 

Rabh. Alg. Eur. iii., 411. Kirch. Alg. Schles. 43. Eng. 
Fl. v., 322. Gray Arr. i., 288. Hass. Alg. 71, t. 7. 

Conferva torulosa, Dillw. Conf. p, 77, t. f. 

Conferva fiuviatilis nodosa fucum emulans. Dill. Muse. t. 7, 
f.48. 

Lemanea fiuviatilis^ yar. R. iorulosa, Eng. Bot. ii., t. 2423. 
Harv. Mon. 119. 

Conferva fiuviatilis, Tar. 2. With. Arr. iv., 134. 

In streams. 

" From a little homy disc, fixed to the hard bodies which support it, 
arise from six to thirty filaments, from one inch to 2^ inches in length, 
carved in one direction. Their colour is of a brownish or reddish.green, 
obscure or livid. They acquire in diameter the greatest dimensions of 
all the ConfervsB." — Bory. 

Bory states that " M. There, of Dax, first remarked, in the Chnferva 
fiuviatilis of Linnaeus, a fact which is verified in the other species of our 
genns. The recent filaments of this Lemaneay presented towards the 
flame of a candle, explode and extinguish the candle. This phenomenon 
does not take place in dried specimens. It is owing to some gas shut 
up in the connections of the joints, and which, put in expansion by the 
heat, presses against the walls and breaks them with an explosion. A 
remarkable movement of retraction is experienced in the fingers which 
hold by the two extremities the filament experimented upon. As to the 
smell of the burnt plant, although very peculiar, it cannot be compared 
to^that of animal substances submitted to the fire. I have not met with 
any Leviania in stagnant waters ; they grow in quick waters. It is in 
the pure fountains, large rivers, in very rapid rivulets, that they appear 
to delight. Many, moreover, flourish especially in those places where 
the current has the greatest force, sach as in mill sluices, and the most 
impetuous falls of cascades." — HassalVs Algtr^ p. 70. 

plate CXXVIII, fiy. 2. Filaments nataral size. 



SUPPLEMENT. 



To follow at page 4 — 

PleiurococciM bitmninosna. (Bory. Did. lu., 15.) 

Tballus mucous, brown- black, or pitch-colour, cells small, 
rounded angular, greenish brown, 4-8 associated in famiUes, 
tegument scarcely broad, colourless, hyaline, indistinctlj lamel- 
lose. 

Size. Cells -002 mm. ; families 0*l-'02min. 

Rabh. Alg. Eur. i., 28. 

Chaos bituminoms, Bory. Diet, iii., 15. 

Fahnella bttvminosa, Meneg. Nost. p. 56. 

Frotococcus bituminostts, Kutz. Tab. Phyc. i., t. 5, 

Gleocapsa bituminosaj Kutz. Spec. 224. 

On walls of damp cellars, &c. 

Plate CXXIX, Jig. 1. Cells and families X 400 diam. 

Fleiurococcns Testitns. Reinsch. Al^en. Jf% p. 56. 

Cells solitary, rarely united in small families, orange ; cell- 
membrane thick, densely invested with small hairs. 

Size. Cells •012--022 mm. diam. 

Rabh. Alg. Eur. i., 29. 

Acanthococcus vestitus, Lagcrli. Svcnska Vet. Akad. Forh., 
1883, p. 37. 

Plate CXXIX. Jij. 2. Cells X 400 diam. 

Genus 11 his. DACTTLOCOCCUS. Xaj. (1S40). 

Cells oblonii: or fusiforin (at lirst ovate-cuspidate, then ellip- 
soid), free swininiiiig, 2-8 associated in families, at length 
dividing and becoming single. 

Proita^ation by division in one direction. 

Dactylococcus De Baryanus. Reinsch. Ccntrib. t. x., /. 1. 

Cells broailly elli{)tical-oval, a{)ex broadly rounded, base 
attenuated into a liy;iline jKMlicel, half as long as the cell, and 
expanded at its extremity, siiii^le or twin, cell-contents intense 
green, granulose, at length divided in 3 or -1. Cell membrane 
thick. 

.^izE. Cells •033X-01G mm. 

Parasitic on small aquatic crustaceans, E/itomostraca, S:c. 

Plate CXXIX, Ji'j. 3. a, indivicluals x "i^"-^ diam. ; h, two individuals 
X TliU diam. 
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To be inserted at page 91 — 

Spizogyra Telata. JVordst. Lund. Univ. Arsskrift, 1872, FoL ix. 

Sterile cells with the ends truncate, 3-4 times as long as 
broad, chlorophyll band single, making 1^ to 2 J turns in the 
spiral. 

Spores elongated-oval, polymorphous, H to 3 times as long 
as broad ; epis[)ore thick, composed of four membranes ; the 
second is hyaline and scrobiculate ; the third is coloured 
{Nordstedt), 

Sporiferous cells a little swollen or not at all, sometimes 
shorter, sometimes a little longer than the spores. 

Size. Cells •035--04mm. ; zygospore -06 X -035— '085 y 
•045 mm. 

Petit Spirogyra, p. 25, t. 7, fig. 1-5. 

In ditches. 

England (Leicester. F. Bates). 

The zygospore has a broad hyaline border finely denticalate with the 
scrobicalations of the second membrane. 

Plate CXXX. fig. 1. a, sterile colls X 200; 6, sterile cell X 400; 
<?, fertile cells with zygospores X 200 diam. ; J, e, /, zygospores with the 
investing cells X 400 diam. 



At page 165, after (E. capillare, add — 

(Edogoninm oapillifomie. Kutz. Spec. 367 (?). 

Oogonia single, a little swollen, obversely egg-shaped, open- 
ing with a superior pore ; oospores ellipsoid-globose or cylin- 
drically globose (almost four-angled in optical section), not 
filling the oogonia ; male plants a little more slender than the 
females ; spermogonia 2-10 celled, alternating with the vegeta- 
tive cells; terminal cell obtuse. 

Size. Cells of female •<)3-'034 mm., 1^ to 3 times as long ; 
of male •024--028 mm., ]^ times as long ; oogonium •042-*048 
x*()51-'062 mm; oospore •037--O4o x •04--05 mm., usually 
•039--U4; sperm, cell -02-025 x -OOS-'Ol mm. 

Wittr. Mon. (Edog. p. 31. Kutz. Tab. Phyc. iii., t. 37, f. 
3(?). 

In pool and ditches. 

Britain (Leicester. F. Bates). 

riate CXXIX, fig. 4. a, female filament with oogonia X 400 diam. \ 
b, male colls with alternating spcrmogonia X 4(X) diam. 

2 T 
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Insert at page 187 — 

Chzoolepns nmbrinnm. KuU, 

Stratum thin, crustaceous, rather pnlvernlent, reddish brown 
growing pale when deacl, threads and branches abbreviatedy 
tornlose, joints nearly as long as broad, broadly elliptic or aub- 
globose. 

Size. Ce Is '02 mm. diam. 

Rabh. Alg. Eur. i., 372. 

Protococcus crustacevSy Kutz. Spec. 203. 

Protococcus umbrinvSf Kutz. Phyc. Gen., t. 7, f. 2. Cobnin 
Hedwigia i., p. 1. 

On the bark of beech and oak. (Kelvedon. E. G. V.) 
Flate CXXX, fig. 2. Chroolepus umhrinvtn X 400 diam. 
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AoHROMATio (a, Gr. without, -f chromos, colour). 

Colourless. 
Agicular (acu8, L. a needle). 

Needle-shaped. 
Acuminate (acumen , L. a point). 

Tapering to a point. 
^RuaiNons (cerugo, L. rust of copper). 

Of the colour of Terdigris — blue green. 
AoAMO-HYPNosPORES (agomos, Gr. unmarried, -j- hypnospores). 

Neutrally formed resting spores. 
Aqamospore (agavwSf Gr. unmarried, 4- spore). 

Spore formed neutrally without fecundation. 
AoAMOSPORons (agamoSf Gr. unmarried, + spore). 

Bearing spores without fecundation. 
Alternate {altemus, L. one after another). 

Two organs so placed as not to be opposite to each other. 
Amoeboid {amoeba, -f eidos, resemblance). 

Resembling an Amoeba. 
Amorphous (a, Gr. without, 4- morphos, form). 

Without definite form. 
Amylaceous (amylon, Gr. flour). 

Resembling starch. 
Anastomose {anastamo^ Gr. to furnish with a mouth, to bring 

to a mouth). 

The opening of one yessel into another, applied to 

threads or tubes which become confluent, and form an 

irregular network. 
Androgonidia {aner, Gr. a man, + gonidia). 

Peculiar zoogonidia produced by female plants from 

which male plants are deyelopcd. 
Androsporanoium {aner^ Gr. a man, 4. sporangium). 

Sporangium enclosing spores of male plants, or andro* 

spores. 



SOS OI/MtAKT, 

Akdrospore {aner, Gr. a man, + tpora, a seed), 

A special kind of eoospores prodnced in cells, which 

originate the dwarf males ia (Edogomitm. 
Aktrbridia (anther, -)- eidos, reeemb lance). 

Certain reproductive organs sappoeed to be analogoas to 

anthers, or fecundative. 
Apicvlus (diminutiTe of apex, L. a Bbort point). 

Ending with a fihort point. 
Abcoatr {arcuo, L. I bend like a bow). 

Bent like a bow. 
Areola (ar«o/a, L. a little space). 

An angular space with an elevated margin. 
Articclatb {artkului, L. ajoint). 

Composed of joints. 
BiLOBATB (if'«, L. twice, + lobut, a lobe). 

Having two lobes. 
BiNATE [binui, from big, L. by couples). 

BoTRYOiD (botryi, Gr. a bunch of grapea). 

Collected in clusters like a bunch of grapes. 
BuLLATE (bulla, L. a bubble). 

Blistered or pnckered. 
C«;hpito8e (cagpti, L. a torf or sod). 

Growing in tufts, after the manner of a torf strictly, with 

many stems from one root. 
CArll.i.ARV (-■.,/.;/?»-, L, iibair). 

Thrcaii-like. win Mil I u' a liair. 
CARi-osmiiK (.■.„r"S, a fruit, + sj>,>r«. a se.,!), 

CAKTiLA.;iNn,-s ( ■'„, l./.i^iu.' L. a'lomlim). 
lliird »}>■] luii.i.'li lik.>,nrlihi->'. 
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CcENOBiUM (coenobios, Gr. a commanity of living). 

A community of a definite number of indiriduals united 

in one body. 
Concentrically {concentricusy L. with a common centre). 

In rings, with a common centre. 
Cordate (cor, L. the heart). 

Heart-shaped. 
Coriaceous (coriunif L. leather). 

Of a leathery consistence. 
Corymbose {corymhos, Gr. the top, a cluster of fruit or 

flowers). 

Resembling the inflorescence called a corymb. 
Crenate {crenaj L. a notch or cleft). 

Notched or scalloped. 
Crustaceous {crustay L. the hard surface of a body, the rind). 

Hard and brittle, or forming a crust. 
Cuneate (cuneus, L. a wedge). 

Shaped like a wedge. 
Cuspidate {cuapidatuSj L. pointed). 

Tapering gradually to a sharp, stiff point. 
Cytoblast (cytos, Gr. a cell, 4. blastoSj a germ). 

A cell germ. 
Cytoderm, Cytioderm (cytoSy Gr. a cell, 4- c^«n/i05, a membrane). 

Cell membrane. 
Cytoplasma, Cytioplasm {cytoSj Gr. a cell, -{-plasmay formation). 

Cell contents. 
Decussate (decussatua, L. cut crossways like the number X, 

decern). 

In pairs, alternately crossing. 
Dehiscence {dehiscOy L. I gape). 

Splitting into regular parts. 
Diaphanous (c/ia, Gr. through, 4. phaino, I show). 

Nearly transparent. 
Dichotomous (dichotomoSy Gr. divided in two). 

Forked equally. 
Diffluent {diffluoy L. I flow). 

Readily dissolving. 
Dicecious, Dioicous (c/i«, Gr. twice, 4- oikoSy a house). 

When the male organs are borne on one plant and the 

female on another. 
Dissepiment {dissepio, L. I separate). 

A partition or division. 
Encysted {en, Gr. within, 4- cystis^ a bladder). 

Enclosed in a cyst or bladder. 
Endochrome (endoriy Or. within, 4. chromos, colour). 

Cell contents. Colouring matter of cells. 
Endophytal {endon, Gr. within, 4- phytoriy a plant). 

Growing within plants. 
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Ehdosmobs (endon^ Gr. within, + oimos, impakion). 

The inward current established between floidB of diflferent 

densities when separated bj a membrane. 
Ebdosporium, Eitdosporx (endon, Gr. within, + sporo, ft qpore). 

The inner coating of a spore. 
EpiOTNons (epi, Gr. upon, + gyne, a female). 

Seated upon the female organ. 
Epipbttal (epif Gr. npon, -f phyUm^ a plant). 

Growing upon plants. 
Epispobe (epi, Gr. upon, -f spara, a seed). 

The oater integument of a spore. 
Epizoic (epi, Gr. upon, -f zoon, an animal). 

Growing upon animals. 
ExospoRiUM, ExospoRB {exo, Gr. outwards, -f spora^ ft spore). 

The outer membrane of the coat of a spore. 
Fascicle {fascicular L. a little bundle). 

A bundle. 
Fasciculate {fascicular L. a little bundle). 

In bundles from a common point. 
FiLAMENTosE {JHunir L. a thread). 

Composed of threads. Thread-like. 
FoLiACEODs {folium, L. a leaf). 

Resembling a leaf. 
FuRFDRACEOUs {furfur^ L. bran). 

Mealy, or resembling meal. 
Geminate (gemini\ L. twins). 

Produced in pairs. 
Genuflkxuous (f/r/iu, L. a knee, -\- Jf> cto, I bend). 

lU'iit anirularly like a knee joint. 
GuNiDiA {f/oJiP, Gr. oiVspriiiLT, seed, + ddos, resemblance). 

Propa.Lcative bodies of small size not produced directly or 

indirectly by any act of fertilization. 
GoNOSi'HKHK {ijonos, Gr. seed, 4- spluvra^ a ball). 

A ball-like agglomeration of spores. 
Gynanduosi'orous {fjijne, Gr a woman, + aner^ a man). 

Bearing male and female spores. 
Hamate {hamus, L. a liook). 

Hook-shaped, resemlding a book. 
Heteiiocyst {heteros, Gr. diverse, + ct/stos, a bladder). 

Intercalated cells of a special character differing from 

their neighbours. 
IIeterooenous (litteros, Gr. another, + gcnos, race, family). 

Unlike, or dissimilar in kind. 
IIexahki>i;ical {Ju.r, Gr. six, + hedron, a side). 

Having six sides. 
HoMOOKNors (homos, Gr. alike, + 7. 72r).^, race, family). 

Of the sauK' kind. Consisting of elements of a like nature. 
HoiiMocjoNE (honuos, Gr. a necklace, + (jone, offspring). 

kSpecial reproductive bodies, composed of a chain of cells. 
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Hyaline (Jiyalos, Gr. glass). 

Transparent, resembling glass. 
HYPNOsroRANOiUM, Hypnosporanoe (hypnoa^ Gr. sleep). 

Sporangium enclosing hypno8p(jres. 
Hypnospohe {hypnoSj Gr. sleep -f spore). 

Spores which repose some time before germinating = 

** resting spores." 
Hypooynous (hypOf Gr. under, + gy.ne, a woman). 

Seated beneath the female organ. 
Idio-androsporous (JdioSj Gr. proper, + androspores). 

Neuter individuals, producingandrospores(in (Edogonium). 
Intercalated (intev-calare, L. to insert in the calendar). 

Interspersed, placed between others. 
Intercellular (inter, L. between, -f cellular). 

Between the cells. 
Interstitial (interstitium, L. a space between). 

Placed between. 
Isolated (tnsiila, L. an island, through the Italian iaola). 

Detached, placed by itself. 
IsospoRE {isoSj Gr. equal, -f spora, a seed). 

Applied to spores which are all of one size, or kind, in 

the same plant. 
Lacuna {lacuna^ L. a little hole). 

A depression, cavity, or intercellular space. 
Lamellae {lamellce, L. thin plates of metal). 

Thin plates or membranes parallel to each other. 
Lamellose {lamellce, L. thin plates of metal). 

Formed of layers or plates superimposed. 
Lubricous {lubricus, L slippery). 

Slippery. 
Lunate (/una, L. the moon). 

Crescent-shaped. 
Macrandrous (macros, Gr. large, long, -f- aner, a man). 

Having elongated male plants. 
Macrooonidia (macros, Gr. large, long, + gouidia). 

Large gouidia. 
Matrical (matrix, L. the womb). 

Belonging to the matrix. 
Mssophyllic {mesoe, Gr. middle, -♦- phyllos, a leaf). 

In the middle of a leaf or frond. 
Mesosporium, Mebospore (mesos, Gr. middle, -f ^ywra, a spore). 

The middle membrane of the coat of a spore. 
Metagenesis (meta, Gr. after, -f- genesis, origin). 

A kind of alternation of generations. 
MicROGONiDiA (micros, Gr. small, -f gonidia). 

Small gonidia. 
MicRopYLE (micros, Gr. small, 4- pyU, gate). 

The aperture in the f^kin of a seed which was the 

foramen in the ovule. A little scar. 
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Mobile (niobilis, L. moyable). 

Movable. 
MoMiLiFORM, (monile, L. necklace, •¥ forma, shape). 

Necklace-shaped, contracted at regular inienrals, 
MoNoiGous, MoNCEGious, {mono8f Gr. one, + oikoSy a house). 

With male and female organs on the same plant. 
Multicellular {multus, L. many, + cellula, a little cell). 

Composed of many cells. 
MuLTiLocuLAR (multus, L. many, + loculus, a little place). 

Containing jnany cells or cavities. 
MuLTi-PARTiTK {multus^ L. many, + partite). 

Divided into many parts. 
Nanandrous (nanoSf Gr. a dwarf, + aner, a manj. 

Having short or dwarf male plants. 
Nodulose (noduluSf L. a little knot). 

Knotted, or with swollen joints. 
Nucleus {nucleus, L. a kernel). 

The central germ around which a cell is formed. Small 

spherical bodies contained within spores or other cells. 
Obcordate [oby L. inversely + cor, the heart). 

Inversely heart-shaped. 
OcTONATE [octo, Gr. eight). 

Eight together. 
Oleaginous (oleaginus, L. of an olive tree). 

Oily, or resembling oil. 
Oogonium (ocm, Gr. egg, + gotios, seed). 

A kinil of ovarian sac containing spores which, when 

liberated, are called oospores. 
Oospore (o(>n,{Mr. an ei^^-, 4- s/nn-d, a soeil). 

Spores prodnced in an ovarian sac. 
Operculum (oj)('rc/}'um, L. a cov^t or li'l). 

The li'l or eovtT of a eap<nle. 
Parenchyma (paj'tnchi/fiia, (ir. anytliini,'- jionred in beside). 

Compressed or licxa^LConal celhilar tissne. 
Parenchymatous (/xiroirln/ma, (ir.j. 

Reseml)ling the cellnlar tissne termed ''parenchyma." 
Parietal (pai-irs, Tj. a wall). 

Growing l)y, or to, the wall. 
Partuenooknesis {jfartlicnos, Gr. viruin, ^ (jeiusis, origin). 

Prodnction of fertile s(H'(1s witbont sexnnl impregnation. 
Partiienooonidia {partlitnos, (^r, a vir,L,'in, -f gonidia). 

(lonidia protlnced witbont fecnndation. 
Patent (patco^ L. I am open). 

Spreading. 
Pectinate {jhcfm, L. a comb). 

I'iimatitid, with narrow close se«;nients, like the tooth of 

a comb. 
Pedicellate (pcdiculus, L. a little foot). 

Having a foot, or stem. 
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Pentahedrical (pente, Gr. five, -|- hedron, a side). 

Having five sides. 
PEUiCARriUM (peri, Gr. around, -f. carpos^ a fruit). 

Covering or tegument of fruit. 
Periderm, Peri dermic {periy Gr. around, 4. dermay skin). 

The enclosing membrane. 
Peripheral {pef'i\ Gr. around, -f- phevOj to carry). 

The outer portion of a circle. 
P1LIFEROU8 [pilus, L. a hair, ^ fero^ I bear). 

Bearing hairs, hairy. 
Plicate {plica, L. a plait). 

Folded, or plaited. 
Plumose {pluma, L. a feather). 

Feathery, or like a feather. 
Poly3iorphi8M, Polymorphic, {polus, Gr. many, 4. morphos, 

form). 

Having many forms. 
Primordial {primordium, L. beginning). 

Original, existing from the beginning. 
Protiiallus {pro, Gr. before, -f thallus, a frond). 

The false thallus first formed on germination of a 

spore. 
Pseudo-branches {pseudos, Gr. false, -f branches). 

False branches, or resembling branches. 
PsEUDO- RAMOSE (p3€udo8, Gr. falsc, -f ramus, a branch). 

Having false branches. 
Pyriform {pyrus, L. a pear, ^ forma ^ fonn). 

Pear-shaped. 
QuADRi-RADiATE {quadnim, L. four-square, ^ radiate). 

With four radii, or rays. 
QuATERNATE {qvater, L. four times). 

Arranged in fours. 
Ramulus (diminutive of ramus, L. a branch). 

A small, or secondary branch. 
Reniform {renes, L. the kidneys, ^ forma, shape). 

Kidney-shaped. 
Replicate {re, L. back, + plico, I fold). 

Folded back. 
Rkstino-spore. a spore which becomes quiescent, or rests for 

a period, more or less long, before germination. 
Rhizoid {rhiza, Gr. a root, -f eidos, resemblance.) 

Resembling, or analogous to, a root. 
Rostrate [rosti-um, L a beak). 

Terminating with a beak. 
Saccate {saccus, L. a sac). 

In the form of a bag. 
Scalariform {scala, L. a ladder, 4. forma, shape). 

Barred or crossed like the steps of a ladder. 

2x 
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ScROBicuLATE {scrohtculuB ^ L. a little ditch). 

Marked with little pits or depressions. 
Scutate (scutum, L. a shield). 

Buckler-shaped. 
Segmentation {aegmentum, L. a segment). 

Dividing into segments. 
Segregate (segrego, L. I separate). 

To separate from others, or set apart. 
Semi- (L. half). 

Prefix signifying " half." 
Septum {septum, L. a hedge). 

A partition or division. 
Sigmoid (sigma, Gr. the letter S). 

Shaped like the letter S. 
Sinus {sinuSy L. a hollow). 

A depression or notch. 
Spermatozoa, Spermatozoids (spettna, Gr. a seed, -f zcan, an 

animal). 

Thread-like bodies possessed of motion, supposed to 

have fecundative power. 
Sporangium, Sporangia {spora, Gr. a seed, -f angoa, a Tessel). 

A spore-case, having spores produced within it. 
Sporiferous (sporOy Gr. a seed, 4- feto, I bearj. 

Bearing spores. 
Sporocarpium (spora, Gr. a seed, -f carpos, a fruit). 

Covering or capsule enclosing spores, or carpospores, 
Spokodf:i;m (spora, Gr. a seed, -f ilevma^ a membrane. 

The coating or covering of a spore. 
Sporulks (diminutive of spore). 

i\linnto spore-like hodies. 
Stratosk (stratum, L. a couch or bed). 

Arrani^ed in lavers or strata. 
Stratum (L. a couch or bed). 

A layer, or extended bod. 
Strij: (sti id, L. a groove or furrow). 

Parallel lines or shallow i^Tooves. 
Sub- (L. under). 

A coniniun prefix indicating " almost " or '• nearly." 
Subulate (suhula, L. an awl). 

Shaped like an awl. 
Tangential {t<nHjvfis^ L. tuuchini;-). 

In tlie direction of a tangent. Touching a straight line 

on the arc of a circle. 
Tegument (/'.v", L. 1 cover). 

A coveriuL;" or menibi'ane. 
Terete (ter(S, L. Ivult, roun^l, and tapering). 

Cvluidrical, taiicrinLT like the trunk oi a tree. 
Tetrauedrical {t(tr(i,(iv. four, 4- ludrou, a side). 

Havinir four sides. 
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Tetrabpores (teti'Oy Gr. four, + spores). 

Certain spores produced in fours. 
Thallus {thallosy Gr. a frond). 

An expansion somewhat resembling a leaf. 
ToRULosE (toj'vlvSy L. a little cord). 

Almost synonymous with moniliform. 
Trichooonia (thrtx, Gr. the hair, + gonos, generation). 

The female reproductive organs in Batrachosperms. 
Trichome (thrtXy Gr. the hair). 

The thread or filament of filamentous algae. 
Trichotomous {iricha, Gr. threefold, -f temnoj I cut). 

Dividing in threes. 
Truncate (tinincuSy L. a stump). 

Terminating very abruptly. 
TuBERCULATE {tuberculum, L. a pimple). 

Covered with warts or tubercles. 
Unicellular {unuSy L. one, -f cella^ a cellar). 

Literally, composed of one cell. 
Vacuole {vacuus, L. empty). 

Drops which are seen in the interior of the protoplasm 

of cells. 
Vagina, Vaginate (vagina^ L. a sheath). 

A sheath, sheathing. 
Verrucose (verruca, L. a wart). 

Covered with warts. 
Verticillate {verticilluSy L. a whorl). 

Arranged in whorls. 
Vesicle (vesicula, L. a little bladder). 

A bladder-like cavjty. 
Vibratile {vihro, L. to quiver or shake). 

That moves to and fro, or vibrates. 
ZooooNiDiA {zoon, Gr. animal, -f gonidia, which see). 

Gonidia endowed with active motion. 
ZoosroRANoiuM, ZoosroRANGE (zoo/i, Gr., an animal, -\- sporan- 
gium). 

Sporangium enclosing zoospores. 
Zoospores {zoon, Gr. an animal, 4- spora, a spore). 

Locomotive spores. 
Zygospore {zygos, Gr. a yoke, marriage, -f spora). 

A spore resulting from conjugation* 
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